Creative approach 


Interiors 


Many people interested in photographing buildings are content to 
show them only from the outside, but there are equally interesting 
shots to be had by venturing inside. So what should you look for ? 


Photography is so often regarded as an 
outdoor activity, that many amateurs 
overlook the photogenic possibilities to 
be found indoors. Photographers tend to 
use interiors simply as locations for 
studio work and fail to notice all the 
subject matter that rooms themselves 
vide. Yet the world has many 
old and new, grand and humble, 
and all, and each may reveal 
just a little of the way people live or 
provide a scene as attractive as any 
landscape 

Too often photographers working on 
interiors become distracted by the 
technical problems, at the expense of 
creativity. Technical problems—such as 
lighting, long exposures, reciprocity 
failure and so on—are important and do 
ed careful attention, but it is easy to 
e preoccupied with technique 
Many photographers simply concentrate 
on lighting every corner of the room and 
iring that illumination is even—their 
pictures are frequently dull and lifeless 
Although some shots may require skilful 
technique and elaborate lighting, strong 
and effective interiors can equally well 
be taken with a bare minimum of equip- 
ment and illumination. 

Perhaps the best way to establish the 
appropriate treatment is to analyze the 
character of the room and pick out its 
most important features, such as any 
obvious architectural feature. Often the 
architect or designer of public buildings 
will have deliberately organized the 
room around a particular visual focus 
There may be columns for instance, to 
lead the eye up to a vaulted ceiling and 
the room may only be seen at its best 
from one particular viewpoint 

But it can be something less tangible. 
It may be the way a domestic room 
reflects the personality of the occupant 
In a stately home or palace, the most 
lasting impression is of opulence and 
elaborate decoration, Whatever the most 
important feature is, it can provide the 
clue to the approach. Concentrate on 
this feature and use the lighting and 
composition to show it to best effect 

If you can, it is better to establish the 
composition before you decide on the 
lighting. Unfortunately, it is often impos- 
sible to make a separate decision since 
the location of windows and lamps affect 
the composition in the layout of the 
room. In larger buildings, take advan- 
tage of any high viewpoints that are 
available. If you can climb up stairs or 
position yourself on an upper balcony 
you may find that can get 


large 


you 


Library of Congr: Acombination of 
daylight and artificial light was used 
here, and a large format camera was 
used for maximum sharpness 


unusual shots looking down. 

The major difficulty in composing an 
interior view is that it is not possible to 
reproduce the effect of actually being 
in the room yourself. In reality, although 

may focus on a relatively 
of interest, you are neverthe- 
less aware of the entire surroundings, 
and so, in effect, experience the room on 
two levels. A photograph, however, can 
only show a limited area, even with a 
wide angle lens, so that important parts 
of the room may have to be left out of the 


shot. In a standard view, for example. 
there is no satisfactory way of including 
the ceiling 

The popular solution is to aim for as 
erage as possible. positioning 
ra in a corner and fitting a wide 
angle lens with a field of at least 75", that 
is, a 24 mm lens or shorter on a 35 mm 
mera, or 40 mm or shorter on a 
rollfilm model. In most situations this 
works well, but beware of reaching for 
your widest angle lens without thinking 
—wide coverage is not always the best 
solution, and there are occasions when 
the key feature of an interior can be 
better captured with a more moderate 
focal length, If not used with care, a wide 
angle lens often gives 
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impression, which may not suit the mood 
of every interior. 

A technical problem that is related to 
viewpoint and aggravated by a wide 
angle lens is the convergence of vertical 
lines, This is dealt with more fully in a 
subsequent article. Although this con- 
vergence is a perfectly normal feature 
of perspective, identical to the con- 
vergence of horizontal lines that you can 
see in a receding row of houses, it is 
less readily accepted by the eye when 
reproduced in a photograph. 

Although the problem of converging 
verticals is often over-emphasised at the 
expense of other, more aesthetic con- 
siderations, it is usually worth trying to 
solve. As a guiding principle, it is slight 
convergence that is the most objection- 
able, as it gives the impression, normally 
for good reasons, of being unintentional 
and a result of sloppy craftmanship. 
Strong deliberate convergence, achieved 
by tilting the camera upwards at a 
sharp angle, is by contrast, often 
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successful, particularly with interiors 
that have rich ceiling detail. Interestingly, 
downward convergence, which you can 
see when photographing an interior 
from a high balcony, is generally 
acceptable—possibly because this view- 
point is sufficiently uncommon for us not 
to have preconceived ideas about the 
‘correctness’ of the perspective. 

The simplest solution, though, is 
effective composition—including fore- 
ground elements to balance the view 
and filling empty space at the bottom of 
the image. In domestic interiors you can 
move furniture around to suit the com- 
position, but in public buildings, you 
must normally move the camera. With a 
wide angle lens, relatively slight changes 
in the camera position can have notice- 
able effects on the image, particularly 
with objects close to the lens. 


Staircase An interior shot may be just 
as effective if only a small area is 
framed, such as this spiral staircase 


Creative approach 


Looking up Here the central pillar was Neon lights An ultra-wide lens was used 
used fo improve the composition and to to bring together a mixture of indoor 
lead the eye to the ornate ceiling and outdoor subjects and lighting 


Staircase Details of interiors are a goo Sherry winery Careful fram 
way of showing the craftsmanship of a nsured that the arches recede into the 
fine buildin d. rfect sym 
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Improve your technique 


Directing a model 


Directing a model to give exactly the results you want is certainly not 
as easy as it seems. But there are a few guidelines you can follow to 
put your model at ease and help make picture sessions run smoothly 


A relaxed pose Inexperienced models 
are often given away by their hands. A 
simple prop gives them something to do 
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Helping the model to relax 

Professional models are expert at looking} 
calm and con in front of the\ 
camera, but fo who are unused 


Use a tripod A hand-held camera can act 
as a barrier between the photographer 
and model. But if itis set on a tripod, you 
can concentrate on directing the model 


without having to spend lots of time 
framing up 


Using a tripod 


Posing the model 


Improve your technique 


After the session 


Stepping out 


tion gives life 


preset the focus 
and release the 

shutter as soon as 
the model is sharp 


Simulated breeze 
Wind-blown hair 
bit of looks attractive 
in studio shots 
Set the model's 
for f hair in tic 
ause t with a piece of 
lectri 
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Understanding... 


Invisiblelight 


Infrared and ultraviolet light cannot be seen by the 
unaided human eye. But with special materials and 
equipment, photography can utilize these wavelengths 


Photography by invisible 
light’ is a term often used to 
describe ultraviolet and infra- 
red photography. Purists 
would scoff at the mixture of 
meanings — as by definition, 
light is visible—yet the term 
is not inappropriate. For it is 
uite possible to take perfect 
photographs in conditions 
which even the most sen- 
sitive eye would see as 
y bla 
Such photography is more 
in a trick—it is of great 
value in surveillance work, 
and in numerous scientific 
applications. In many cases 
special materials, equipment 
and techniques are needed, 
but even with an ordinary 
camera it is possible to take 
infrared pictures. 

\ it we see as light forms 
just part of the electromag- 
spectrum (see page 
it is the radiation with 
wavelengths between 400 nm 
700 nanometres (nm)— 
light and red light res- 
pectively. At other wave- 
lengths shorter and longer 
than these values, the eye 
sees nothing. But radiation is 
still present, behaving in just 
the same way as visible light 

Radiation witha wavelength 
shorter than 400 nm, down 
to about 1 nm, is called 
ultraviolet (UV). Beyond the 
red end of the spectrum at 
700 nm lies the infrared (IR) 
nding to wavelengths as 
long as 14,000 nm. Only part 
of the whole UV and IR 
s can be recorded by 
graphy, however 
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Within limits, UV and IR 
can be focused by lenses, 
and affect film which ts 
suitably sensitized. The other 
main requirements for photo- 
graphy by invisible light are 
sources of UV and IR radi- 
ation which are sufficiently 
bright, and, possibly, filters 
to limit the wavelengths used 
or lenses which will not 
absorb the radiation. 


Materials 
Photographic materials are 
naturally sensitive to UV 
which means that they can be 
t without modifications, 
down to about 230 nm; be- 
yond this gelatin in the emul- 
sion starts to absorb UV. Then 
special materials with very 
little gelatin or with fuores- 
cent coatings are used 
Infrared film has special 
dye sensitization (see page 
534) to extend the normal 
limit of sensitivity from 700 to 
about 900 nm Special 
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UV fluorescence Uranium ore, 
like some other substances, 
fluoresces in UV, and can 

be photographed normally 


materials can reach a maxi- 
mum of about 1300 nm 
Infrared film is noticeably 
grainy and needs to be kept 
cool to retain its sensitivity. A 
special film, Infrared Ekta- 
chrome, has an_ infrared 
sensitive layer, and by means 
ofan unconventional arrange- 
ment of the image dyes in 
the other layers produces 
false colour effects, It has 
uses in aerial survey work 


Lenses and focusing 

Because UV and IR have 
somewhat different wave- 
lengths from visible light. 
they are refracted by con- 
ventional lenses to a slightly 
different extent, as the amount 
by which light is refracted 
depends on its wavelength 
(see page 271). Most lenses 


are achromatic, and are 
designed to bring all colours 
of visible light to virtually the 
same focus point. But UV and 
IR, being outside the normal 
range, have slightly different 
focus points. 

Fortunately, most lenses 
have an infrared focusing 
index—usually a red line— 
on their focusing scale, to the 
shorter distance side of the 
normal mark, and the dis- 
tance setting is transferred 
after visual focusing. 

A special lens, called a 
superachromat, is corrected 
for the 400 to 1000 nm 
spectral region, and needs 
no refocusing even for infra- 
red work. Aerial camera 
lenses are also infrared 
corrected. Mirrors do not 
disperse light as do refract- 
ing lenses, so a pure mirror 
lens, called a _ catoptric 
system, would need no focus 
corrections for UV or IR 
work. But all photographic 
mirror lenses also use some 
refracting elements as well 
(and are known as catadiop- 
tric lenses) and so still need 
some refocusing 

For UV work, the IR index 
mark may be usable— 
because of the way the 
lenses are designed, If it 
is not usable, a focusing 
correction for various dis- 
tances must be established 
by trial and error 


Spectrum Ultraviolet and 
infrared are regions of 

electromagnetic radiation 
either side of visible light 
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Sources 
Sunlight is a plentiful source 
of both UV and IR, though the 
proportion of either of these 
in sunlight is only small com- 
pared to the visible light 
output, The curve of the 
continuous spectrum on page 
199 shows the relative pro- 
Portions in sunlight of each 
wave length. Electronic flash 
has a similar UV proportion, 
while mercury vapour and 
fluorescent lights also emit 
UV. Incandescent (hot) lamps, 
such as photofloods and flash 
bulbs, are poor sources as 
most of their energy is given 
out in the visible and IR 
regions 

Sources of infrared radi- 
ation include the sun, elec- 
tronic flash, and all forms of 
incandescent source such as 
studio lights. All are useful, 
to varying degrees, for photo- 
graphy in infrared light. 

When no visible light is 
wanted, filters must be used 
which transmit only IR or UV. 
Ultraviolet transmitting filters 
are made of a special type 
of glass—Wood’s Glass— 


which is opaque. As ordinary 
glass absorbs UV below about 
300 nm, lenses for UV use 
mustalso be made ofa special 
material, such as fused silica 
(a form of quartz), calcium 
fluoride or fluorite, which 
transmit to 200 and 185 nm 
respectively. Such lenses are 
very expensive—an example 
is the Zeiss UV Sonnar 105 nm 
f/4.3, which can also be used 
for visible light photography 

Filters for infrared work— 
not to be confused with heat 
filters, which absorb IR—are 
fairly easy to obtain through 
normal dealers. A Wratten 
87 filter is visually opaque 
but transmits IR, for example. 
Such a filter may be used 
over the light source, for 
photography in the dark 
without alerting the subject 
In this case there is no need 
for a filter over the camera, 
unless there are light sources 
in the field of view which 
might otherwise drown out 
the infrared image. Alter- 
natively, it can be used on the 
camera during daylight, so as 
to restrict the image to the 
infrared. 

Since such filters are 
opaque they do not allow an 
SLR viewfinder to be used. An 
alternative is therefore a 
Wratten 25, which passes 
some deep red light and 
allows reflex viewing. 


Use of UV and IR 

Ultraviolet photography has 
various applications in for- 
ensic science and medicine, 
but the high cost of the 
special order lenses rules 
it out for most amateurs 
Infrared photography, how- 
ever, needs relatively in- 
expensive films and filters 


Aerial IR An oil slick 
records as green, while 
vegetation appears red 
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White trees Black and white 
infrared film is very grainy 
and has odd tonal effects 


As well as its uses at night, 
for surveillance or wildlife 
photography, infrared is use- 
ful, for example, to penetrate 
haze that is visually opaque. 
This is because the wave- 
length of visible light is of the 
same order of size as mole- 
cules and fine particles in the 
air, whereas infrared wave- 
lengths are longer. In the 
same way, a tractor with 
large wheels can easily cross 
a ploughed field, whereas a 
car with wheels the same 
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Odd colour The strange 
colour change with IR film 
can produce effects which 
are either bizarre—pink sky 
and green skin—or simply 
attractive, like the tulips 
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World of photography 


Photojournalist Alain le Garsmeur has travelled the 
world from China to Nicaragua and taken thousands 
of pictures ranging from topical news stories to 
photoessays on the way people live 
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Peat digger 


Russian newlyweds Thi 


Candid comrade 


Equipment file 


Instant cameras can be fun to use and have a number 
of advantages over conventional equipment 


Instant picture frames 3 


Instant cameras 7} 
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Kodak EKIGG-EF 


Peel-apart film Polaroid b; 
med: format cameras and s 
instant picture cameras use ra 
messy film that must be peeled apart 


Holiday snaps 
Instant pictures 
are ideal for 

give-away 
or pre 
composition 


Supercolor 
Tir Z rime 


Big films 


The choice 


Focusing and framing 


Professional use 


Bulk and accessories 


Equipment file 


Comparison 
Instant pict 


Not compact 
A35 mm ce 
(left) looks 
beside an instant 
camera 


n the most spectacular coastline, if approached 
with thought and care, has much more to offer the 
photographer than shots of sea and sand 


Tree and bunker Here the wit, 


Bunker 


1 WS OX Anglers Here, the shot benefits from the action in the scene 
want The early morning sky adds attractive colour and backlights 
the figure and his bending fishing rod 


Fishing boats During an overcast spell in the afternoon 
Trevor loaded a roll of black and white in his camera. The 
low viewpoint emphasizes the shapes of the boats 


1 absolut Weathered trees To get a shot that showed the barren 
fit jradi landscape, Trevor used a wide lens and framed the trees 
ter t id r to t ky so their shapes showed up against the sky 
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Assignment 


Darkroom 


Additive colour prints 


If colour work and special techniques appeal to you—or if subtractive 
colour printing looks too complicated—then try additive printing 


Additive colour F 
obtained simply b 


of expos 
colour filte 


combinatior 


Setting up 


Additive principle / 
Philips € t 


Evaluating colour prints 
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Evaluating your test print 
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Creative approach 


Wedding photographs are frequently dull and formal 
and give only a hint of the full flavour of the event 
but with a little thought and careful planning, you 
should be able to take a series of attractive shots 


Reception A 


Creative approach 


Formal group 
-3 


Informal group 
Everyone relaxes 


In the coach 


Bride at home 


The church Fr 


Head and shoulders 
b n be tive 
bride hi 


Photograms 


Photograms—simple shadowgraphs—could not be easier to make; 
you don't even need a camera. With a little imagination and a few 
basic darkroom techniques you can create attractive and unusual images 


The grey scale 


Making a simple photogram 


Using the negative carrier 


Puzzled boy By successive removal of 
the jigsaw pieces, different areas of the 
par re exposed to light. Between 
exposures the easel was rotated 


Using a mask 


Darkroom 


Filtration with colour negative 
| materials 
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Making paper negatives 


Boxes in the 
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Understanding... 
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Photography and human vision are often compared—indeed, they 
share some common features—but there are fundamental differences 
between them which give each a unique view of the world around us 
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the crystalline lens. The func- 
tion of this lens is simply to 
alter the lens system in order 
to focus on objects at different 


distances. This process is 
known as accommodation, 
and is achieved by a muscle, 
called the ciliary muscle. 
which alters the focal length 
of the lens. It does this by 
changing the shape of the 
lens—a major difference be- 
tween human and photo- 
graphic systems. After leav- 


ing the lens system, the light 
passes through more trans- 
parent liquid, known as 
vitreous humour, to the 
retina, where it is picked up 
by the receptor cells. 

There are two basic types 
of receptor cell. Cone cells. 
which respond to normal and 
high illumination levels, are 
responsible for colour vision 
and are concentrated mainly 
towards the centre of the 
retina. At the centre, in the 
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Inverted image The lens 
system of the eye forms an 
upside down image of the 
subject on the retina 


region known as the fovea, 
there are only densely pack- 
ed cones. This area is res- 
ponsible for the sharp vision 
which exists at the centre of 
the visual field 

Rod cells are sensitive to 
low light. They produce no 
colour sensation whatever 
and are more dispersed, be- 
ing situated mostly towards 
the edge of the retina. This is 
why in low light, when only 
the rods are working, vision 
is much less sharp than under 
normal conditions. 

The uneven distribution of 
the cells means that the image 
deteriorates towards the 
edges, where the cells are 
less dense, The entire field of 
view of human eyes is very 
wide—up to 180° horizontally 
—but the edges of vision are 
useful only for the perception 
of movement. 

In a camera, however, the 
resolution is nearly the same 
over the whole image area. 
With human vision, in order 
to build up a detailed picture 


Bright light The pupi/ 
narrows to reduce the light 
entering the eye 
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of the whole scene, the eyes 
and head are moved in a 
scanning motion. In this way, 
all parts of the scene are 
viewed separately by the 
sharp central region of the 
eye—the fovea 

Although the image is up- 
side down, this does not 
create any problems. The 
brain corrects information 
coming from the eyes so that 
the world is not seen in- 
verted. 

Human vision is capable of 
making a number of allow- 
ances for various conditions, 
One of the most important of 
these is dark adaptation. The 
use of different cells, com- 
bined with variation in the 
size of the pupil. allows the 
eye to adapt to a range of 
light levels. The iris, the 
coloured part of the eye, 
changes so that the width of 
the pupil increases in low 
light and decreases in bright 
light—in a similar way to a 
lens aperture. 

Theadaptationprocessmay 


Low light The pupil widens 
to admit more light, like 
the aperture ofa lens 


vitreous humour 


nerve fibre 


optic 


retina 


take some time if the bright- 
ness difference is quite large, 
for there is another mecha- 
nism at work—the release of 
a chemical called visual 
purple, which gives the 
retina further sensitivity. Eyes 
which have become used to 
the low light in a darkroom— 


The human eye There are 
many differences between 
the eye's image systemand 
that of the camera. One of the 
most interesting aspects is 
the way in which light must 
first travel through various 
tissues and blood vessels 
before reaching the actual 
light sensitive surface 
underneath, so reducing the 
light reaching the cells 


which have become dark 
adapted—are dazzled when 


suddenly confronted with 
daylight. When going into 
the dark, adaptation may 


take as long as half an hour 

To enable the eye to adapt 
to the lower luminance of a 
camera focusing screen, 
therefore, it is helpful to 
exclude all extra light By 
using an eyepiece cup, col- 
lapsible hood or focusing 
cloth, the screen actually 
seems brighter, 

A film has no powers of 
adaptation. When photo- 
graphing a scene, the ex- 
posure is usually a com- 


promise between the various 
tones: Details in shadow or 
highlight areas be lost 
The eye, however, move 
from one area to another, 
adapting for each different 


light leve]—within limits 
One advantage photo- 
graphy has ove: an vision 


is that light has a cumulative 
effect on film. In very low 
light, an image can be built 
up over s¢ al hours. The 
limiting factor is reciprocity 
failure (see page 466). With 
the eye, a certain minimum 
amount of light must fall on 
the cells within fic 
time period (about one tenth 
of a second). If a sufficient 


quantity of light does not 
arrive within th no 
image will be per 

Most cameras are ned 
to 4 single view, and a two 
dimensional result. Human 
vision, however, is not just 
one view buttwo. The images 
received by brain are 
combined and rela to the 


angles of view of the eyes (like 


a rangefinder page 614) 
lo give a sense of depth. This 
is slereoscopie Vision and en- 


ables us to judge near dist- 
ances with great accuracy. 
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World of photography 


nthony Crickmay 


Internationally renowned as a dance photographer and, more recently 
for his fashion photography, Anthony Crickmay is at the top of his 
profession. He is famous for his ability to capture movement and grace 
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World of photography 


Improve your technique 


' Simple close-ups 


Using close-up equipment to move in and focus on a detail can often 
result in as interesting a photograph as a shot of the whole object 


Close-up equipment 
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Supplementary lenses 


Focusing for close-up At sh 


= Using extension tubes 


Fitting a ring Attach 


Improve your technique 


Movement and depth of field 1s, Thi t 


Exposure compensation Ifyou a 38 i 2 edon 
All exposure meters which do not read mm camera, y’ position 
through the lens are calibrated on the _ helpful. S , y mn al length. T 
basis that the camera lens is focused on place t pos c nsion for closer subjects can be 
ity. At closer subject distances, the —_Line up the right hand side o f by 3 how much the overall 
ns is moved farther away from the film with the right hand iew F agth of the lens increase 
and the light passing through the lens is _finder frame, and you can then h h when focu 
spread over a wider area, so it is dimmer ompensation on the left hand 
This fall-off in illumination obeys the in- in the form of the number F ame as it 
erse square law (see page 254) so ich the lens aperture sho’ 
doubling the lens extension cuts the ar sure factor h for close ur 
brightness to only a quarter josure ti be multi eng init 3mm (B) 
Whenever the film-to-lens distance is You can also calculate the exposure Sub from A 5 mm (C) 
increased to take a close-up picture, you npensation by measuring the total ler mat infinit ) 
must allow extra exposure to take this into _ exten Note, thou 0 ension tube length 
Since close-up lenses focus work with telephoto or retro! 8 - Ad andE.§ 
closer without moving the lens farther out ne n, ther 
from the film, they need no compensation, Example 
but all other close-up systems do. A 50 mm le! 
The necessary correction is affe tube to take a 
only by the lens extension, but th focusing mount of prov Square the result to g} 
the focal length. To work out the correc- _extra lens extension. the ensatior 11 
tion, divide the total lens extension by the ce we cannot measure the lens-to- The mated exposure time 
focal length, and square the result film distance directly, it must be worked _ nearly tripled 
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Equipment file 
Buying a 
movie camera-1 


Stills photographers often enjoy the extra dimension which movie 
making provides. Many different movie cameras are available so you 
should find out just what you need before you buy 


Lenses 


Camera choice 
very fi. 


Viewing and focusing 
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The basic layout 7! 
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viewfinder 
eyepiece 


45° mirrc 


film 
feed spool 
film 

take-up spool 


beamsplitter 
for viewfinder 
system 

film gate 
manual 


shutter 
zoom ring 


aperture 


~ blades 
focusing — 


ring 


trigger 


vandgrip ——— 


taining 
batteries 


Film transport 


Exposure 


Equipment file 


Film stock 


Lens choice Sims r ten 


Sound and other facilities 


Speed, colour and spectacular action are features of 
powerboat racing, and are ideal ingredients for 
taking a series of dramatic pictures 


At speed 
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World of photography 


The camera in medicine 


Using a variety of special photographic techniques and equipment, 
medical photographers can produce spectacular pictures for recording, 
teaching and diagnostic purposes 


X rays 


Clinical photography 


Endoscopy Th 


Seeing inside the body 


Photomicrography 


Inside the body 


Photomicrography H 


Transillumination 7 


Clinical photographs 
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Photogrammetry Photogrammetry 


Ultraviolet photography 


Infrared photography 


Thermography 
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Ultraviolet Dror 


Thrombosis 


Baby's head Water 


You can add colour and sparkle to brighten up a dull or lifeless picture 
with special effects filters. But for the best results, they must be 
used carefully and selectively 


Graduated filters 


On dull days 


Dark skies 


Starburst filters 


Add a sparkle 


Improve your technique 


Unlikely colour 
Eft 


Judyth Platt, 


Prismatic and multi-image filters 


Filter overkill 


Creative approach 


As a subject, children at school offers plenty of scope for action 
shots, portrait studies and candids. But opportunities come and 
go quickly and much depends on your approach 


Relay race Using a telephoto lens and n they 


framing closely sizes the tension 
of the children waiting for their turn 
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Chinese playtime 
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Boys in grey A wide angle lens froma 
high angle makes the most of a small 
and cluttered classroom 


School in the sun /f you can work 
unobtrusively, you may get some very 
natural and candid group shots 
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Understanding... 


Sight 


armel iine canner 


Our view of the world is greatly influenced by colour. So it is useful 
to understand the way in which we see colour, and how this 
differs from the way photography records it 


Colour is such a natural part 
of any e that we tend to 
take it for 
light, the 


with colour 
The principle of being a 
to produce any colour from a 


Scientific Fotos 


mbination of the thr 


are respons 
r vision (see p 
snerally believ 
2 to each of th 
mary colours—some respond 
I light, some to red and 


other colours are 
nted by a mixtur 
signals from th 
sense, the image on 
retina is perceived in the 
form of a collection of blue, 


Tungsten light and film 
Normal daylight film suffers 
froma colour cast. Subtle 
colour differences are lost 


The fovea The central part 
of the retina, responsible 

for sharp vision, consists 
of closely pac 


I 
b 
re 


Tungsten light and the eye 
Colour adaptation allows 
human vision to discern 
different hues 
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blue 


400 500 


green 


wavelength in nanometres 


red 


boo 700 


relative sensitivity 


400 500 


wavelength in nanometres 


600 706 


Sensitivities of the cells The spectral responses of the 
cone cells greatly overlap to give a range of sensations 


part of the spectrum, 


are few problems in 


ractice. 
Fluorescent lights photo- 
graph as green for similar 
ns. They have an out- 
with a strong green 
tent, coinciding with most 

green sensitivity. In the 
however, the 


film: 


output as well as the green, 
because of the overlap of 
sensitivities. So the eye sees 
the lights as white or even 
pink, while the film sees them 
as green. 

With colour films there are 
also important differences 


ween vision and photo- 
graf proce As the 
light level drops, human 


ion loses the abili 

distinguish different colo’ 
But a colour film retains 
ability, though there may be 
some reciprocity effects 
page 466). 


Human vision has the 
facility of colour adaptation 
Sunlight, tungsten and flu- 


orescent light, and a large 
num ofother light sources 
all look equally white when 
seen individually. Only when 
going from one to the other. 


from daylight into a tur 
lit room for example, will any 
differen be noticed (the 
light in the room will appear 
ish). Within a minute or 
the brain c 
for the colour shi 
emulsions do 
facility to adapt 
often surprised at 
w yellow a scene in 
light looks when 
photographed, or how red a 
late afternoon picture 
appears. 

Precise visual assessment 
of colour is made more 
difficult by the fact that 
response to colour is different 
from F on to person. About 
a tenth of all males have 
truly defective colour vision 
though only half a per cent of 
females suffer from this 
Everyone has a slight colour 
bias, and this can cause 


Film sensitivities The layers of colour film respond 
differently, with more prominent peaks and less overlap 


problems when deciding on 
the correct filtration en 


colour printing. It is useful, if 
you intend doing any amount 
of critical colour work, such 


as printing, to hi 
tested for colour v: 

As: 
also affe 
surroundings. 
contrast is the effect 
's when two dif 
are pu 
At the point where 
the difference 
Ss greater. This is 


colour 
which oc 


ferent colour areas 
together 


due to temporary readjust- 
ments in the sensitivity of 
variou is. For exi 
anything which is 

near a bright green ar 

seem more magenta. This 
happens because the green 


cells have become 
and so are 
while the other cells are 
affected. This is img 
when deciding ona surrou 
ing for a picture, especially a 
colour print. 

A similar 


fatigue 
less sens 


a 


thing happens 


when you look 
object to another 
demonstrated by sta: 
brightly coloured imag 
then quickly transferring your 
gaze to a plain white surface 
You will briefly 
image, comprise 
plementary co 


ee an after 
1 of the com 


urs to the 


original image page 
551) 

These effe > of great 
importance when they occur 
in the photograph itself. How- 
ever, when they present 


in the subject, there is no 
guarantee that p ly the 
same effect will exist in a 
photograph of that bject. 
There is a limited range of 
dyes used in colour photo 
graphic , 
colours are not 
produced exactly 

The differen 
between a scene 
graph of it are ra 
It is unusual to be 
mpare them dire 
allowance automatically 
made for nor colour 
changes. Apart from a few 
subjects, 
and food, visual assment 
of colour is seldom critical 
The hues of a photograph are 
governed by mechanical and 


in colour 
nd a photo- 


are 


chemical processes But 
human vision has the added 
complication of various 


psychological effects. It 
difficult to say which syste 
human or photographic 
the more objective. 


Simulated colour blindness 
Typical colour blindness, 
simulated in the picture on 
the right, results in an 
inability to differentiate 
between red and green 
Normal vision is shown by 
the left hand picture 
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Darkroom 


Colour from 
black and white film 


There is no reason why your black and white negatives should only 
give black and white prints. Without any special technique, you 
can use them to produce striking coloured images 
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Woodland sunset Subjects like this 


Making a test print 


Lake scene 


Testing forden 


sity and colour 


The first test print f y( 
exposed for 5, 10, 20 


65 30 00. Alt 


w 


is too war 
yas adjusted to 
Yellow and magenta 

unts to 80 45 
exposure times. 
in a good range of 
(below right) sho 
left to right: r 
magenta and 
(20 10 00) 10 sec; g: 
(100 45 00) 18 sec 
(100 85 00) 20 sec; 
(20 45 00) 12 sec 


Stephens 


Glamour shot Another example of the way that choosing the right colour can add 
to the atmosphere ofa shot. Here the tone not only lends the picture a pleasing 
‘period’ quality, but it gives a suitable colour to the skin 


bination for the first colour, lift one of the 
card strips, and make the exposure 
Replace the strip, adjust the filtration for 
the next colour, and repeat for the next 
strip, Expose each strip in turn until the 
entire test print has been covered. 
Unless you have dial-in filters, it is 
advisable to lay the filters out in order so 
that you can find them easily in the dark 
Start by exposing the colour requiring 
least filtration (in this case red) and 
proceed to the colour requiring most 
filtration (cyan), adding filters as you go. 
The results of this test will show you 
how the paper reacts to different filter 
combinations. However, they will only 
be valid for a given batch of paper, so 
make a new test for each new batch. 


Printing your negative 

Before making your first print, study the 
test chart carefully, noting the exposure 
times. With prolonged exposures some 
colours change—yellow, for instance 
tends towards red. It is therefore 
essential to follow your test exposure 


times exactly. In trying to achieve a 
particular effect, you should also bear in 
mind that the closer the filter setting is 
neutral, the gentler and more subtle the 
colours will be. The further the setting 
is from neutral, the more saturated and 
brilliant the colours will be 

This allows you to exercise 
control over your final result, since yo 
can give brilliant, unrealistic effects or 
soft, pastel tones. The colours you 
choose will depend on your subject as 
well as on your personal taste 

To make a single-colour print, simply 
set the enlarger to the colour filtration 
you want, using the colour test print 
information. Put the black and white 
negative in the carrier as usual, and 
when you have lined the image up on the 
easel, expose the print and process it in 
the normal way. The result will be a 
positive print with an overall colour 
cast, including coloured shadows. 

For a multi-coloured print, decide 
which areas of the print require which 
colours. and make a note of the filtration 


Lila Mann 


and exposure for each colour, Bear in 
mind that you will have to change the 
filtration in the dark, so any notes you 
e should be visible by ight of the 
rger alone iting must 


During each exposure, a part of the 


print is ‘coloured in’, and the rest of the 
sure 
tha 


print must be cov for that expos 
You can shade areas of the print w 
shading tool, as explairfed page 22 
or you can make a jig (see page 362) 
the jig is slightly raised above the paper 
level, it give slightly soft outline 
Where a sharp edge is required, you 
can tape one or more masks, cut to the 
outline you want, to the ¢ Slide the 
paper under them, and arrange them 
that you can hinge them up tr 
successive exposures are made. without 
needing to switch on the light 
here a colour is meant to 
into another, us 
ping it moving continuc 
narp edges of colour 
Set your filter combination 
colour you want to print, and 
exposure timer if you have one 


ding tool, 
sly to avoid 


After 
masking off all areas which are not to be 


make the first 
» enlarger light off 


coloured 
Switch th 


exposure 


and ¢ 


the easel with a sheet of thick black card 
to protect the paper from the light 
Switch the enlarger on, change the 
filters and reset the timer for the second 
exposure and switch the enlarger off 

dark, you will now have to 


the black card and rearrange 
ks or the jig as necessary 

can be repeated as many 
times as necessary to produce the colour 
combination you want 


Using reversal paper 
There is no reason why you should 
print in this way directly on to colour 
reversal paper. The process is in fact 
simpler than for normal r, since all 
you have to do is project the colours of 
your choice on to the paper. In e! 
you are painting with light 

Both Ektachrome R 14 and Cibachrome 
reversal papers can be used, When 
using a negative original, th will give 
a negative print, but the proce 
particularly effective when printing from 
positives made in the darkroom for 
various special effects. 

When you have set up the enlarger as 
normal, dial in the filters that you would 
use for a typical transparency. The 
orange mask is now not needed. With 
the enlarger lens stopped down to //11, 
expose a test print in steps at 5, 10, 20, 
40, and 80 seconds, Process the print 
and, when it is dry, examine it by natural 
light for any colour cast 

To correct the colour cast with 
reversal paper, the procedure is the 
opposite of that for normal colour paper. 
To reduce a certain colour, you must 
reduce the filter value of that colour, not 
of its complementary, as in negative 
printing. Thus, if a print is too blue, you 
add yellow filtration; if it is too yellow, 
subtract yellow filtration, and so on. 
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Darkroom 


Equipment file 


If movies have certain advantages over still pictures, movies with 
sound seem to have still more. But there are many different 
movie sound cameras and systems to choose from 
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Dave King/Camera courtesy of Eumig 


‘The film in camera The large opening 
in the sound cartridge is to allow 
the camera's recording head to contact 


the sound stripe. This head is some 
. distance from the film gate 

Film cartridges Like silent film for 

Super 8, sound film comes in cartridges 
that can be simply slotted into the 
camera. The sound cartridge (lett), 
though, is considerably larger ihe 


—film gate 


feed spool 


with 


earphor 


socket for headphon 


Despite its bulk, a long telephoto can be the ideal lens for use in the city, 
especially for cityscapes and candid shots of street life 
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Swept by the icy winds of winter, a vast 
shimmering desert stretches out into the 
distance before rolling up into the 
majestic snow-capped mountains of the 
Hindu Kush. At the foot of these moun- 
tains can be seen a line of tiny figures— 
men and animals seemingly engulfed by 
the awe-inspiring landscape that sur- 
rounds them. On closer examination the 
figures crystallize into the shapes of fur- 
clad men hunched up against the cold 
wind leading a string of laden camels 
and packhorses across the desert. It is 
one of the caravans of Tartary on one of 
their twice-yearly voyages south through 
Afghanistan—voyages that have changed 
little for hundreds of years. 

It is scenes such as these that Roland 
and Sabrina Michaud photograph so 
well. The Michauds spent four and a 
half years in Afghanistan, capturing the 
spirit and essence of the people who 
live in its remote places. The remarkable 
photographs that resulted from this visit 
form the major part of the Caravans of 


~ es) 
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Michaud 


Seasoned travellers and photographers, Roland and Sabrina Michaud have 
spent many years in remote parts of the world recording ways of life 
that are virtually untouched by modern ‘civilization’ 


Tartary, a book which gained the 
Michauds an international reputation. 

The Michauds are travel photo- 
graphers in the true sense of the word. 
They have spent most of the past 20 years 
on long explorations of different oriental 
cultures, witnessing ways of life vir- 
tually untouched by the vast changes 
which have occurred elsewhere. 

Their aim in travelling has not just 
been to pursue an exciting way of earn- 
ing a living photographing exotic 
people and scenes, but to thoroughly 
explore and portray to others something 
which they consider of prime importance 
—the natural harmony between man and 
his environment in remote places. 

In order to do this they have often 
sacrificed the luxuries and sometimes 
even the necessities of life. Living in 
remote areas far from the comforts of 
so-called ‘civilized’ life, they have 
always involved themselves in the cul- 
ture and everyday life of the people 
they are studying—learning their 


Sabrina and Roland Michaud with their 
son. They find that people respond 
better to them asa family group 


Caravan of Tartary (top) Camels loaded 
with goods on their long winter trek 
across ‘the roof of the world’ to trade 
with neighbouring tribes in the south 
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World of photography 


Improve your technique 


Miaking the most 
of compacts 


With the right techniques, you can use an inexpensive compact 
camera to produce shots just as good as those from a costly SLR 


Ed Buziak 


Today's simple compact cameras, if used 
with care, can give results which are 
practically indistinguishable from those 
taken by an expensive single lens reflex. 
Indeed, in some circumstances they can 
be more suitable than an SLR, so the 
results will actually be better. Many of 
them have excellent lenses, and if you 
choose the right subject, they can pro- 
duce results of professional standard. 
Quite a few professional photo- 
graphers carry small 35 mm cameras 
around in their spare time, and leave 
their heavy SLRs at the studio. The best 
way to make the most of a compact 
ra is to recognize its limitations and 
s advantages, and to use it in the most 
appropriate circumstances. Compared 
with an SLR, a compact's drawbacks are 
its fixed lens, its often limited control 
r exposure, its separate viewfinder 
with no indication of correct 
of versatility. Its 


alll 


advantages are light weight, simplicity of 
use, and in some cases its less compli- 
cated lens. Some of these advantages 
can work against the unwary photo- 
grapher, however, so it is important to 
recognize what the problems are. 


Hold the camera steady 

One of the most common causes of bad 
pictures from small, simple cameras is 
camera shake. Some small cameras 
weigh very little, particularly if there is 
extensive use of plastic in their con- 
struction. Every little movement of the 
hand is liable to jar the camera and blur 
the picture. 

Camera movement can be overcome 
by using a sufficiently fast shutter speed 
but on many compact cameras there is no 
indication of the shutter speed in use 
On the popular Olympus Trip, for 
example, it can be either 1/200 sec or 
1/40 sec (see page 383). Camera shake is 
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Red van Compact cameras give their 
best results when the subject is composed 
of large bold shapes and colourful 
patterns. Try to avoid images like that 
below, where the subject is 

scattered across the /rame, or blends 
into the background 


Unsteady posture Camera shake ruins many pictures made A firm grip By bracing yourself against railing or wall, 
by compact cameras, and a posture like this encourages it itis easier to grip the camera and eliminate vibration 


Keep your distance 


At the z00 
Small subjects 
usually make 
disappointing 
pictures with a 
compact. Stick 
to big animals 
that easily 

fill the frame 
and are not 
obscured by the 
bars of a cage feet and met 


_— 


Use the viewfinder properly 


Better composition 


Keep your distance Cx 
ted focusing ranc 


yet out of focus result 
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Computer, 


Electronics are playing an increasingly 
important role in modern cameras 


Mass of circuits Many Aperture control The curved 
mechanical func electric contact r 
been replaced by electronics _ the selected aperture 


anes 


Automatic exposure 


The microcomputer A large 
range of features i. 
possible by the 
of the electronic c 
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the shutter speed varies with 
the light level, giving aper- 
ture priority automation (see 
page 200). Using the photo- 
cell has the further advan- 
tage of giving a continuous 
rather than stepped range of 
shutter speeds, sir the 
resistance of the cell is con- 
tinuously variable 

The necessary control cir- 
cuit for this kind of operation 
is very simple. The principle 
requirement is a pair of 
potentiometers which are de- 
vices for varying voltage 
One represents film speed, 
and the other represents the 
chosen aperture 

This basic circuit has been 
added to considerably as 
cameras have become more 
sophisticated. A rearrange- 
ment of circuit elements 
allows shutter priority oper- 
ation by precise control of 
the iris (using a solenoid). 
The CdS cell has, in many 
cases, been replaced by the 
silicon photodiode (SPD) 
which needs an additional 
amplifier to boost its weak 
signals to useful levels but 
works much more quickly. 
The fast acting SPD allows 
off-the-film metering for both 
ordinary and flash operations 
ich require extra con- 
trol circuits. 


More electronics 


There are many other 
features for which electronic 
control circuits are used. The 
batt power may need a 


Basic electronic 
camera system 


Channels of information 
This circuit layout is typical 
of modern cameras 

though many of them have 
additional features such 

jas sound emitting devices. 
flashing lights, and so on 


voltage control, for instance, 
and, as with many of the cir- 
cuits, this usually includes a 
microchip. Accurate timing 
for ti exposures is often 
by counting the 
crystal 
but this calls for 
ntrol and counting 
grammed expo- 
ge 203) is also 


el ally controlled. So 
is operation of many 
motor drives, which must 


synchronize with the given 
shutter speed. 

The traditional viewfinder 
display of needle and pointer 
has largely been replaced by 
Light Emitting Diodes (LEDs) 
and Liquid Crystal Displays 
(LCDs), or illuminated letters 
and numbers. All this needs 
additional control circuitry. 

All this information would 
be useless if it was repre- 
sented as levels of electrical 
resistance or voltage 
analogue data—and must be 
translated to a more under- 
standable form. In sophisti- 
cated cameras this is con- 
verted, by microchips, to 
digital data. Digital process- 
ing, which uses a micro- 
computer, employs a special 
coding method, and can cope 
with vast amounts of infor- 
mation. It requires a special 
preset program—a basic set 


of instructions—to work 
throu and a timing circuit 
ol the place of each 


to cc 
step in the overall sequence. 
If a large number of cir- 


cuits is used in a came: 
extra control is ni 
keep order. This task is car- 
ried out by a Central Pro 
ing Unit (CPU). This receive: 
input information in digital 
form about the shutter speed, 
film speed, aperture settings 
and meter reading. Use of th 
motor drive, dedicated flash, 
self timer and stop down con- 
trol all register directly with 
the CPU. After calculations 
the output is converted fr 
digital form into a form suit- 
able for control of the shutter 
and iris. The information in 
the viewfinder is also sup- 
plied by the CPU. The full 
sequence, involving th 
several hundred calculati 
needed to synchronize 
operations, takes only a frac- 
tion of a second 


Silicon chips The top 


shot shows microprocessor 


memory systems using 
silicon chips. The leader 
line (lower) points to 
part ofachip the 
thickness of a human hair 
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Creative approach 


Using shadows 


Shadows are a vital element of many photographs, though their 
importance is often overlooked. With a little thought, you can use 
shadows creatively to improve many of your shots 
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Equipment file 


Carrying equipment 


The very thought of carrying all your photographic equipment can be 
daunting enough to make you leave all but the basics at home. Buying 
a good camera bag or box, however, can make life much easier 


Soft bags 
Al 


) pie Fi 


Bags and cases The 


Hard cases 


igh viewpo! 
better protection th 
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Wide straps It is always worth 
getting a bag with wide straps as 
these spread the load and make it 
more comfortable to carry 


Made to last A well made camera bag is 
a work ofart. Examine the fabric in 
detail for the use of quality materials. 
Look at the stitching, the zip and 

the way the strap is joined to the 

bag for signs of good workmanship 
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Which size ? 


Lightweight ba 


Packed for picture 


Small bag 


Tennis tournaments allow spectators to get almost as close to the 
action as the professionals. With the right equipment and technique 
exciting pictures are within the grasp of the amateur photographer 


Photographs by Leo Mason 
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Darkroom 


No colour print can approach the brilliance and contrast range of a 
transparency. With a little time and care, you can process your own 
reversal films easily and cheaply 


Processing colour slide film can be one 
of the most satisfying of all darkroom 
activities. It leads directly to beautiful 
finished photographs of the highest 
quality, and yet is quite within the cap- 
abilities of anyone who is prepared to 
work carefully. 

There is no quicker way of seeing the 
results of your colour photography 
other than using an instant camera with 
all its limitations. You can be projecting 
top quality slides within an hour or so of 
taking the pictures, without sacrificing 
the film's performance 

There are two slide proce 
able for home use. One is mate 
Kodak Ektachrome syste! 
the Ektachrome Process 
shortened, simply, to 'E-6") 
matched to the Agfachro 
is called Process 41, or P41 

You can process any E-6 compatible 
film using either Kodak's own E-6 
process kit or the E-6 kits from inde- 

pendent manufacturers, of which there 

are several, Suitable E-6 films include 
the Ektachromes, Fujichri and a 
number of ‘own label’ brands. If you are 
in any doubt, check the processing in- 
structions which accompany 
carton for mention of E-6. You cannot, for 
example, process Kodachrome, or films 
intended for E-4 processing 

The P41 process is used for Agfa- 
chrome type films. The choice of films 
varies from country to country but the 
true Agfachr (S0L, 50S and 100 
Professional) are widely available. 

Each system has its pros and cons. 
You might find that one process gives 


id 
(which is 
The other is 
system and 


more faithful colour rendering, or that it 
produces more brilliant, saturated 
colours. Agfa takes longer to proce 
but the E-8 process requires highi 


needing careful control 
Even with E-6, a water bath is usually 
adequate for maintaining 
temperature, but for complet 
a processing machine has sev 
Not only 
constant, but it agita 
taking the drudgery out of the job, and 
guarantees absolute consistency. 


temperature: 


the 
reli 


The E-6 process 

The latent image, recorded in the three 
emulsion layers of the film, is developed 
in complete darkness by the first 
developer. This produces a negative 
image composed of metallic silver which 
is similar to an ordinary black and white 
negative (see page 578). The action of 
this developer, however, is much more 
sophisticated than that of an ordinary 
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developer. Ultimately, it is responsible 
for the overall density of the image 
as well as governing the formation and 
reproduction of its colours. It is the 
single most important stage in the whole 
process—and one of only two where 
time and temperature are critical factors 

The standard processing temperature 
for E-6 is 38°C, with a maximum leeway 
during first development of plus or 
minus 0.3°C. The normal first develop- 
ment time is six minutes using the 
Kodak chemicals, All the usual pre- 
cautions over time, temperature and 
agitation must be taken to prevent unin- 
tentional over-or underdevelopment. 

A brief two to three minute wash 
follows first development. You can use 
several changes of rinse water at 
between 33°C and 39°C if running water 
at this temperature is not available. You 
may use spare water from a water bath 
for this job, but it must be clean 

The wash removes excess developer 
and so prevents the development from 
continuing. The next stage is a reversal 
bath of two to three minutes duration, 
again using solution at a temperature of 
between 33°C and 39°C. In the reversal 
bath, the emulsion becomes laden with 
a potentially a reversal agent, This 
activity is triggered by the colour 
developer which follows. Fogging cen- 
tres form on all the silver halides which 
were left unexposed by the camera 
exposure, and were thefefore left un- 
touched by the first developer. This is an 


Better colour A transparency is viewed 
by transmitted light, and shows more 
brilliant colours than a print 


essential part of the colour formation 
phase, and it is important not to give less 
than a minimum time in this 

It is ge for you to open 
the proce and continue with 
the remaining 
may find it le. 
to continue with the 
tained within its tank. The film now looks 
like a very dense but unfixed black and 
white negative film. 


ath, 


which is 
verted to a dye 


0.6°C. The duration of 
between six and eight min’ 
sure that the colour 
quickly, agitate the tar 
the first half minute 
Colour couplers contained within the 
three emulsion layers react with the 


colour developer to produce the yellow 
component in one layer, t magenta 
component in another, and the cyan 


component in the third } 
formed only in those 
metallic silver forme 
velopment. 

If you look at the 
there is no sign of colour—all you see is 
dense black because the image dye 
still red by 


function of su 


cov 


David Robinson 


1 Pour measured amounts of 
solutions into bottles and 
place them in the water bath 
or processing machin 


5 Agitate the tank during 
the development time. Drain 
the developer and rinse the 
film ready for reversal 


Upratin 


g with E-6 
I all adjust: 


3 Check the temperature of 
the water bath. A machine 
may take some time to reach 
the correct heat 


2 Set the right temperature 
on the machine, or fill the 
ater bath with water at the 
process temperature 


6 With the E-6 process, pour 
in the reversal bath. Rinse, 
pour in colour developer and 
wash, ready for bleaching 


1 With the P41 process, 
re-expose the film as 

Replace it in the tank 

colour development and wash 


Agfachrome processing 


4 Pour the first developer 
into the tank. If using a 

machine, quickly place the 
tank in its revolving mount 


8 Pour in bleach, rinse, fix 


ee 


and wash as instructed. Some 


kits combine bleach and fix, 
eliminating one stage 
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Jon Bouchier 


Darkroom 


shatter, If you use a more powerful bulb, 


keep the film far enough away to avoid - 


scorching the film. 

A stainless steel spiral cuts out too 
much of the light, so if you are using one 
of these, first remove the film. Do this 
carefully so you do not damage the 
emulsion which is very delicate when 
wet, For short lengths, hold the film 
taut, an end in each hand, and seesaw 
the film past the lamp. Make sure every 
part of the film receives at least a 
minute's exposure and, to be on the safe 
side, expose both sides of the film. 

This technique can prove difficult for 
long lengths of film and a useful way to 
get around the problem is to unspool the 
film carefully into a white bowl contain- 
ing water at, or near, the correct process 
temperature. Point the lamp into the 
bowl and give a two minute exposure, 
rotating the bow! so that every part of the 
film receives sufficient exposure. After- 
wards, place the spiral in the bowl and 
carefully respool the film—you will find 
it safer, and easier, to do this under 
water. 

This method has certain advantages 
and it is therefore worth adopting even 
when you are using a plastic spiral. The 
water protects the film from excessive 
lamp heat, and the bowl ensures all- 
round exposure. Simply place the loaded 
spiral flat within the bowl and expose 
each side in turn—again, for about a 
minute at 30 cm from a 150 W bulb. 

Because of the varying colour output 
of different types of tube, fluorescent 
lighting is not always suitable for the 
fogging exposure. So use only tungsten 


Colour 
slide film 
processing 


Kodak 


Tem| 


D 
| rottume xd) | 273-44 minus | 304 minus _| 


For the re-exposure of Agfachrome, hold film 30 cm from 100/150W bulb for one minute each side 
Another widely available E-6 kit is Tetenal’s UK6. Use and times are almost identical to standard E-6 


Notes: a) 
b) 


Ektachrome 
Process E-6 


lighting—or even daylight if a bright 
enough bulb is not available—to make 
sure that the colour balance of the film 
is not put at risk. 

Whatever form of lighting you use, 
make a point of giving more exposure if 
you are in any doubt. Excessive re- 
exposure has little effect on final results 
—in fact all remaining processing stages 
may be carried out in full lighting, as in 
the case of the E-6 process. 

In other respects, the Agfa P41 process 
broadly resembles the E-6 process, but 
it does not normally end with a stabilizer 
bath, in common with some of the in- 
dependent E-6 process kits. Two process 
temperatures—20°C or 24°C—may be 
used, the lower one being suitable 
where temperature control may present 
problems. The whole P41] process, which 
includes more intermediate (washing) 
stages than the E-6 process, is particu- 
larly lengthy and this point should be 
considered when planning your working 
methods. 


Uprating Agfachromes 

The Agfachromes can be processed to 
correct for small errors in exposure. As 
for Ektachromes in the E-6 process, this 
is done by making small adjustments to 
the first development time. Although it is 
best to establish your own times, by 
trial and error, for future adjustments to 
the standard Agfachrome film speeds, 
as a guide you can correct under- 
exposure and overexposure of about 
one stop by lengthening or shortening 
first development by 20 per cent. This 
would mean, for example, increasing the 


Photocolor 
Chrome-Six 


Inicolor 
E-6 


Pp 


2 
6 
i 
8 
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normal first development time of 135 
minutes (in the 24°C process) to 16 
minutes to correct for a known case of 
one stop underexposure—or shortening 
it to 11 minutes in the case of one stop 
overexposure, Fractional corrections can 
also be made—a half stop exposure error 
can be corrected by a 10 per cent change 
in first development. 

Changes to first development do not 
affect the relative grades of contrast 
within a picture, but any increase of 
first development reduces the density of 
the darkest, least exposed areas of the 
film. Up to about a one stop correction 
has little significant effect on the colour 
quality of the image. It is possible, how- 
ever, to raise film speeds beyond this 
point by making substantial changes to 
the first development time. If you can 
accept the inevitable loss of colour 
quality, such uprating techniques offer 
some intriguing possibilities, which are 
discussed fully in a subsequent article. 


Capacity and storage 

For consistent results you should always 
use fresh solution, but for maximum 
economy you can process several films 
more than recommended with a given 
amount, Beyond a certain point, however, 
quality of results inevitably suffers. Kits 
contain detailed instructions for re-using 
solution. Follow them closely when 
mixing chemicals, and always wear 
gloves, because some can cause skin 
irritation, Keep chemicals in clearly 
labelled bottles, out of harm's way, and 
only mix up what you need, because 
developer solutions do not keep well. 


Agfachrome 
P41 at 20/C 
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Equipment file 


If your flash pictures repeatedly show faults arising 
from simple mistakes, using a dedicated flash may 
solve your problems. These automatically set the 
correct speed and, often, the correct aperture 


What can a dedicated flash do? 


Dedicated flashes / 
le xpc 


Independent dedicated guns 


deena 


Olympus T32 Nikon Speedlite Versatile gun 


Disadvantages of dedicated flash 


Flash systems 


oF 
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World of slietsipeoning 


William Kiein 


By approaching photography in a completely new way, Klein has been 
a major influence not only on the work of many photographers but 
also on the way in which photographic books have been presented 


A forgotten car wait 


h 


Independence day parade 


Young New Yorker 


Soho street scene 


Understanding... 


LEMS faudits 


No lens is perfect. Even complex lenses 
can suffer from a variety of faults 
which affect the image in different ways 


Point of light Both 
and chromatic 
affect this image 


ofthe pi 
ght field 


Sharp centre C 


sharp due to 
shallow dept r 


changed. A symmetrical de- 


sign, such as the rapid recti- 
linear, avoids distortion, It 
does this by combining a 
front lens group, which has 
pincushion distortion, with a 
rear group which has barrel 
distortion. 

When a lens suffers from 
astigmatism it is impossible 
to focus a point in the scene 
into anything but one of two 
straight lines at right angles 
to each tight This riieed 
rays of it conver: ver- 
tically come to focus a differ- 
ent distance from the lens to 
rays converging horizontally. 
So when vertical rays of light 
are focused, horizontal rays 
are still a little spread out—or 
have spread out again 
beyond their focus—and this 
spread of horizontal rays 
registers as a horizontal 
Straight line. If, on the other 
hand, the lens is focused at 
the point where horizontal 
rays converge, the vertical 
rays are spread out and 
register as a vertical straight 
line, The best compromise is 
to focus midway between the 
vertical and horizontal foci s0 
that a point in the scene 
registers as a small circular 
patch—the perfect ‘point’ im- 
age is unattainable. 

One other important aber- 
ration is caused by the fact 
that a curved lens is used to 
project an image on to a flat 
film surface. The image of a 
flat subject, formed by a 
simple lens, is saucer shaped, 
This effect is known as 
Petzval curvature. If no cor- 
rection were made, the 
centre of the image would be 
sharp, while the outer edges 
would be out of focus—or 
vice versa, Correction is 
made by using a mixture of 
negative and positive ele- 
ments to force this natural 
curvature into a flat surface, 
or flat field, much more suited 
toa film gate, 

All aberrations caused by 
the shape of the lens can 
occur with light of a single 
colour and wavelength but 
normal ‘white’ light consists 
of many different colours and 
wavelengths, and the differ- 
ent ways in which different 
colours of lights are refracted 
produces another range of 
aberrations. 


Chromatic aberration 

When white light passes 
through a simple lens, short 
blue wavelengths are re- 
fracted slightly more than 
long red wavelengths and the 


y. 
tween, The lens, therefore, 
has a different focal length for 
each colour and it is impos- 
sible to focus one without the 
others being out of focus and 
giving colour fringes, 

The aberration can be 
reduced by stopping down 
to give a greater depth of 
field, but i best correction 
is made by combining the 
main lens with a diverging 
pei eon cancels the 
el is diverging ele- 
ment must be made from a 
different type of glass, so 
that the aberration is correc- 
ted but the combination re- 
mains convergent, Unfortu- 
nately, a different element is 

to correct for each 
colour of light. 

An achromatic lens has two 
types of glass and is correc- 
ted so that green and blue— 
two colours—usually focus at 
the same point, with the other 
colours slightly out. An 
apochromatic lens includes at 
least three different glasses 
and is corrected for three 
wavelengths—red, green 
and blue. With both these 
lenses, a separate focusing 
index is needed for infrared, 
though a superachromat is 
corrected for this as well. 

Even if axial chromatic 
aberration is corrected by 
using mutually cancelling lens 
elements, the different focal 
length for each colour may 
still cause transverse chro- 
matic aberration of light fall- 
ing obliquely on the lens. 
Because each colour has a 
different focal length, the size 
of the image projected by 
each colour is slightly dif- 
ferent. In a lens suffering 
from transverse chromatic 


aberration the red part of the. 


image of a white subject is 
therefore slightly larger than 
the blue image. The effect is 
to produce more and more 
pronounced colour fringes 
towards the edge of the pic- 
ture area. 

‘Transverse chromaticaber- 
ration can often be very 
obvious and it sets a limit to 
the performance of long focus 
lenses although low disper- 
sion (ED) glass or fluorite 
elements can significantly re- 
duce its effects. 


Lateral chromatic aberration 


Astigmatism 


Sbject pore 
Curvature of field 


a light rays 


from object point 
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Creative approach 


Wildlife 


It is more exciting and rewarding to photograph wildlife in its natural 
setting than in captivity, but locating your subjects and getting close 
enough to shoot requires some thought and practice 


Flying leap 


Mole 


Koala A fe 


On the alert 


o 
Cy 
Zz 


Otter /t is best to photograph from a hide 
if you want to catch the moment when the 
ofter catches a fish. Fox A long telephoto 
and lots of patience are essential for 
shots like this emerging fox. Blue goose 
The photographer has taken care to 


adopta viewpoint which does notallow § ; > 

the horizon to cut across the bird in : ~~ ¢ 

flight. Fallow deer The dappled light of = -— . — at \ 
the forestis an excellent setting forthe = . < —_ ~ e . 
camouflaged fallow deer x = ‘ 


Creative approach 


If you are familiar with making prints on ordinary bromide paper, 
printing on lith should present no problems. Not only is it relatively 
simple but its effects can give your pictures a completely new look 


= Nude Shots with a wide range of tones 
= make suitable subjects for lith prints 

5 This nude shows characteristic rough 
edges between areas of dark and light 


: |Making a test print 


Processing lith film 


Darkroom 


Contact printing 


1 To make the contact print from the 2 Process the internegative as shown. andwich y negative, emulsion side 
interpositive, sandwich the twolith and examine it under a good light. This down, with a sheet of br 
sheets, emulsion to emulsion, undera internegative was given standard d heet. Make 


glass sheet and expose as planned exposure and normal development kee; exposure con 


Landscape You can use filtration to : 
contact print lith negatives on colour tttered a 
paper for very attractive results A ta 


r ed 
Printing procedure j 
f fect 1 
if aking t 
¥ Id 
tt tt ical 
r t ter 
y i 4 1 r 


Retouching 


plate glass 


film (emulsion down) 
paper or film (emulsion up) 
foam plastic 


baseboard 


ucan make 
and 
The foam 
at 


ngs. 
ass sheet 
the 

should 


zethe 


focused white light 
stopped down to f/8orf/1T 


Many photographers use motor drives only for capturing the action of 
fast moving sports subjects, but they can be just as useful for finding 
the best image when the action is much slower 


Billowing skirts When subject presentation is changing Acup of tea Expressions change very quickly and itis easy 
quickly, you can use a motor drive to cover all the action to miss the fleeting glance which makes the shot. With an 
and then pick the best images later autowinder, the camera is always atthe ready 


Mouse ona log 


Learning to ride A 


‘conomy tip 

High speed A motor drive or winder can help you in 
For c uous runr other ways, besides just making it easier or 
faster to take pictures. If you routinely 
have duplicates made of your slides, for 
example, you will find it cheaper to take 
several photographs of the original scene, 
rather than copying a master transparency. 
For projection purposes, this is ideal, 
because if one slide gets lost, you still have 

an identical copy. 
r ‘This technique can also save money on 
y red d :  |eolour negative film, under certain cir- 
aster 1 are using a cumstances, When you are photographing 
lls. The power ou f a group of people, each of whom wants a 
different sea ee copy of the picture, the cost of reprinting 
: as , | from one negative can be high. Instead of 
making one negative, expose as many 
consecutive frames as there are people, 
‘and have the film developed and en- 
oe ceil Enprints ordered at the time of 
processing cost only half as much as 
| reprints, and even taking the cost of film 

into account, you still save money. 


i down, and ¢ and One frame atatime 


u are using ar 


tures 


do not 


vait, and take a reacti t 


Improve your technique 


A birdin the hand 


~ Colourmaze 


Photographers interested in abstract forms and colour 
can find plenty of subjects in the modern environment. 
For this assignment, lan McKinnell chose a novel location 


Hands Jan constantly rmer grap J la 
looked for additional M 
features to add relief 
tothe brightcolours 
Youngpeople to; 
These shots at 
showhowthe i 
presence ofthe by tut 
children helped a 
lantoinclude + 
some variety 


Young girl 


Study in colour (above left) For the 
br arie s lan use 
a to gauge his ex, 


red to 
9 shots. Cave of 
colour The darker areas of 

needed to be overexposed by one stop 


Simple 
posterization 


The high contrast reproduction obtained with lith film allows you to 
eliminate certain areas of tone in a picture. By combining different 
lith negatives you can create striking poster-like effects 


A posterized print, made from a normal black and white original, owes its 
unique quality to separate areas of flat tone rather like those in a poster 


Experimenting with lith 


12 secs at 1/16 5 secs at (/16 


30 secs at {/16 


The three separation positives above are, from left to 
right, the highlight, the midtone and the shadow positive 


4 secs 


The separation negatives correspond to the positives above 
but reproduce the same tone ranges inversely 


1 The separation positives are printed 3 The final posterized print is made from 
using exposures selected from the test all the negatives printed in register 
print. Notice how each sheet reproduces a yr = on bromide paper. Make a test print to 
a different tone range, the highlight = find which exposure gives medium grey 
Print showing only the highlights, and - on the paper, and use that exposure for 
the shadow positive only the shadows > ' each separation. Notice the flat areas 


of grey, black and white, and the 
2 Each separation negative is printe RK r absence of any tone gradation, Although 
directly from its corresponding 4 you can theoretically print any number 

positive. Exposure is the same for each : j r, ¥ of separations, the more you make, the 


separation, as the different tone closer you get to a continuous tone 
ranges have already been separated print, so it is better to make only a 


at the positive printing stage 5 few separations for the best effect 


Multiple tone printing 


Multiple tone separations are made by 
printing several different lith negatives 
on the same sheet of paper, one after 
another. Each negative has different 
areas of black tones, and acts as a mask 
for a given part of the print. At the end 
of the printing process, different parts 
of the paper will have been exposed for 
different times, and will show different 
tones of grey or black, 

For example, if you expose three 
sheets of lith, underexposing one, cor- 
rectly exposing the next and over- 
exposing the third, each will show a 
tonally different positive when de- 
veloped. One will record only the 
deepest shadow areas as black, another 
will record mid tones and shadows as 
black, and the third will have all tones 
black except for the highlights. You can 
then contact these on lith to make 
negatives for printing. 

The three negatives are then printed 
on a single sheet of paper to produce a 
tone separated image. To do this they 
must all fit over the paper in register— 
that is, they must all be exactly aligned— 
otherwise the image will not be clear 
and the edges of tone areas will not fit 
over each other properly. 

A punch system is the best method of 
registration. This makes two or more 
holes near the edge of each sheet of 
film or paper. These holes correspond 
exactly to pins on the enlarger base- 
board, on to which the film will fit. You 
can punch the material before exposure, 
and then locate it on the pins in the dark, 
knowing that the projected image will 
fall exactly in the same place each time. 

After you have processed your lith 
negatives, you can print them in se- 
quence on the same sheet of paper, as 
the pins ensure exact registration. A 


screws —-—f -— two hole paper punch 
i recessed into board 


film stop 


good economy technique is to tape a 
strip of old film along one edge of each 
lith sheet, and punch holes in this, so as 
to make the most of your valuable 
material. 

The simplest registration technique is 
to use an ordinary office punch and a 
two-pin board which you can make your- 
self quite easily. Alternatively, you can 
buy a special photographic punch and a 
pin bar which can be taped to the en- 
larger baseboard, Although this isa much 
more accurate system, it is also much 
more expensive to buy. However, if you 
plan to do a great deal of tone separation 
work, it might be worth the expense. 


For the cheaper system, buy a good 
quality office punch, strong enough to 
punch holes in a sheet of plastic film 
without tearing it or buckling it. As you 
will have to use it in the dark, set it into 
a board as shown, so that the film re- 
mains level during punching. You can 
make your pins from wooden dowelling, 
or by cutting the heads from thick nails 
and filing them down smooth. The pins 
should be fitted into a piece of board 
larger than the largest piece of material 
you are likely to use. A photographic 
punch cuts two differently shaped holes, 
so you cannot load the film the wrong 
way round in the dark. Sets of precision- 
mounted pins are available, which can 
be taped to the baseboard. 

Before beginning to make your mult- 
iple tone separation, you should punch 
all the material you need in the dark and 
put it back into light-tight boxes or 
envelopes. Orthochromatic film and 
paper can be punched under a red 
safelight. 

When you have selected your negative 
for printing, place it in the enlarger and 
project it onto the baseboard. You 
should leave a wide margin for the re- 
gistration holes, Having lined up the 
image, place a register pin bar close to 
the image and tape it into place. 

You are now ready to make a test 
sheet, which will allow you to select the 
tones you want to print. You need not 
register the film for the test sheet, and 
you should expose it as you would for a 
single tone separation. Process the sheet 
and decide which tones produce the 
tone differences you want. As a general 
rule, it is advisable to choose the 
exposure times which produce the most 
distinct differences. You could choose to 
make any number of negatives, but for 


Registration To keep the film exactly 
level when punching, set the punch into 
the board as shown left. The method of 
registration and contact printing shown 
below gives good results if used with 
care. If your sheet of film is the 

wrong size for the pins you can still 
register it as shown right 


hardwood clamp: 


clear plastic sheet 
film (emulsion down) 


{emulsion up) 


felt 
register board a 


(chipboard) 


Darkroom 


the first separation it is probably best to 
use only three. 

Take a punched sheet of lith film and 
position it over the pins on the enlarger 
baseboard. Expose it for one of your 
chosen times. Repeat with the other two 
sheets, giving your other two exposures. 

Process all three sheets, then con- 
tact print them on three more punched 
sheets. You should give each of these a 
normal exposure, to reproduce your 


. positives as faithfully as possible. 


You can now contact print each 
negative in turn on to a single sheet of 
normal grade bromide paper. You 
should give each negative just enough 
exposure to produce a mid grey tone on 
the paper. First, make a test print to find 
out what this exposure is. With the dark- 
room light on, tape a piece of bromide 
paper, emulsion side up, next to the 
pin register bar. Place the first negative, 
emulsion side down, on the paper, and 
make a test strip. Process the paper and 
examine it in the light. 

Tape down another sheet of paper, 
and place the first negative over the 
pins. Expose, then replace this with the 
second stage negative, then repeat the 
process for the third. Always keep to the 
same exposure, and remember to con- 
tact print emulsion to emulsion. 

If you have registered each sheet 
correctly and exposed properly every 
time, your finished print should now 
show black, white and two intermediate 
tones of grey. Using two negatives, you 
produce only one grey tone; using four, 
three grey tones and so forth. 

As well as printing from three nega- 
atives, you can try different combin- 
ations of negatives and positives. You 
might, for example, try printing the 
shadow positive first, and then print the 
mid tone negative. Somteimes, when 
printing both positives and negatives 
together, you produce thin line effects 
which are very pleasing. These are 
caused by the dark areas of a negative 
being slightly different in size from the 
corresponding areas of the positive, 
This allows a little light to pass, forming 
a very thin line on the paper. 

This process of tone separation is in 
fact a form of posterization. The simplest 
poster printing method can only repro- 
duce uniform tones, so all images must 
be reduced to basic tones, which may 
then be superimposed. A tone separa- 
tion, or posterization, has the same 
appearance, as graduated tones and 
colours have been replaced by flat 


discarded film 


areas with distinct borders, Colour 
posterization, dealt with in a subsequent 
article, offers even more possibilities 
than black and white, and once you have 
mastered monochrome you can easily 
progress to colour work. 
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Paul Williams 


Picture postcard shots of a resort usually show only one side of its 
character. With imagination you can find many more revealing aspects 
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Understanding... 


High quality photographic 
lenses such as those for most 
SLRs can produce images of 
Startling clarity and sharp- 
ness. But designing a lens of 
this standard, where aber- 
rations are at a minimum and 
resolution is at a maximurn, 
involves many complex cal- 
culations and development 
procedures. 

The theory that goes into 
lens design is generally 
straightforward. The most 
important fact that the de- 
signer must know is the 
refractive index of the glasses 
that are to be used for the 
lens. The refractive index of 
a glass is a measure of its 
light bending power—usually 
measured to several decimal 
places for each type of glass. 

Once the refractive index 
is known, the lens designer 
can calculate what happens to 
any light that falls on the lens 
and so determine whether 
the design is a good design 
before it is actually made. 
But the calculations are long 
and complicated, particularly 
with multi-element lenses 
such as zooms, and, not sur- 
prisingly, computers are now 
becoming an increasingly im- 
portant part of the design 
process. Computers can per- 
form tedious and complex 
calculations in a fraction of 
the time taken by previous 
methods. 

A basic starting point is 
still needed, and this is pro- 
vided by a design team 
headed by an_ optical 
designer. Their experience 
and knowledge help to avoid 
designs which, in the end, 
are unlikely to produce satis- 
factory lenses, 


Predesign 

The first step in any design 
process is to identify what the 
lens needs to do. It may be 
required to fill a gap in the 
manufacturer's range, or to 
replace an old design with a 
lens that is more compact or 
has a larger maximum aper- 
ture. A specification is pro- 
duced, listing the required 
focal length, aperture range, 


Simple lens The image formed by a simple lens contains 
many faults. These are corrected by using more elements 


field of view, resolving 
power, closest focusing dis- 
tance, overall size, and other 
features. 

Most importantly, however, 
the designers must ensure 
that the final cost of the lens 
is geared to the market it is 
aimed at—a high quality lens 
is useless if no one can afford 
to buy it. In addition, there 
may be special consider- 
ations, such as the use of 
special glass — types of 
optical glass can vary in cost 
by a factor of 300 or more. 

Designers achieve the re- 
quired specification by vary- 
ing the number of glass 
elements, their shapes—the 


way the surfaces curve, their 
diameter and thickness — 
their spacings and the type of 
glass, plus the position of the 
iris diaphragm. All these 
features interact and must be 
combined to meet the speci- 
fication with the minimum of 
aberrations. For example, 
the number of elements 
needed is related to the 
maximum usable aperture 
and the angle of view re- 
quired, A 50 mm #2 lens 
may need six elements where 
one of f/1.4 needs seven. A 
24 mm wide angle lens may 
need ten elements, but a 
200 mm long focus lens can 
perform well with only four. 
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Lens design 


As lenses become more versatile, designs become more complex. 
Although modern design techniques are very sophisticated, the 
basic principles remain unchanged 


With general purpose 
lenses, the final design is 
often a compromise, With 
lenses designed for more 
specialized purposes, one 
aspect of the design may be 
given greater importance. 
For example, a lens intended 
for copying work is usually 
corrected for aberrations at 
the expense of speed and 
has a relatively small maxi- 
mum aperture. 

Once a possible configur- 
ation is decided upon, from 
experience or a past design, 
a thin lens predesign calcu- 
lation is made, This is a 
quick try-out', using a pro- 


50 mm standard lens 


grammable calculator or 
minicomputer to calculate 
the effects of the design. The 
lenses are treated as having 
negligible thickness, allow- 
ing greatly simplified form- 
ulae to be used. In this way, 
the designers can get an 
idea of the best layout of the 
elements. These calculations 
include allowances: for diff- 
erent types of glass as well. 
The basic routine is one of 
repeated ray tracing—calcu- 
lating the path of each ray of 
light as it is refracted by the 
elements, This is achieved by 
applying a formula given by 
Snell's Law which makes it 
possible to calculate the re- 
fraction ofa light ray at every 
air-glass surface or glass~ 
glass interface, according to 


ee ae eee 


‘hree standards 


ciication 

Design variation 
Different focal 
lengths require 
very different 
designs, with 
variations in 
the number an 
type ofel 


t 200 mm telephoto len 
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Creative approach 


Composition | 
and cropping =~. 


Good composition relies on careful subject framing, 


but if you cannot achieve exactly what you want on the 
spot, you may be able to crop your pictures later 
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Turkish gunman A mov! 
needs an empty space to 


Archway figure 
The large dark 
the left 
of the pictu: 
dominates the 
image. Cropping 
into the picture 
in this 
empha 
shape of the lone 
figure within the 
archway 


Creative approach 


Creative approach 


The process of cropping 
The essential tools of cropping are fairl 
straightforward, You will find it helpful to 
use two L-shaped pieces of firm card, 
preferably black. The two pieces together 
create a boxed-in area in which you 
compose the picture you want, excluding, 
something distracting, or an empty areal 
that contributes nothing, 

While it is relatively simple to eliminate 
part of a black and white print, either by| 
cutting off the cropped out area directly, 
or by cropping it off in the enlarger when| 
you make another print (see page 434), it 
is more difficult to crop a transparency. 
You can use masking tape over the crop- 
ped out area, or you can buy a masking) 
frame of a more interesting shape. 
Alternatively, you can have a duplicate’ 
transparency made which includes only’ 
the needed area. Until recently, this was 
best left to a specialist colour laboratory. 
Now attachments can be fitted to the 
camera to make duplicate transparencies’ 
with a zoom principle (see pages 726- 
730). The original slide is put into the 
duplicator and the camera focused on it. 
The zoom lens on the duplicator is 
adjusted so that the portion’ of the original 
which is not required is zoomed out of the 
viewfinder, and the new duplicate con- 
tains only the enlarged area of the picture 
which is needed. 


Fishing Here, a third figure was 
cropped out to improve the balance 


Bjorn Borg The strong diagonal lines 
give a sense of dynamic action, while 
tight cropping emphasizes the service 


Horse A subject can often be depicted 
more dramatically if you crop right 
down to one strong feature 


Country garden Some pictures work best 
when the subject fills the whole frame 


Equipment file 


The basic equipment needed for making colour prints at home need 
not be expensive, and if you choose to use colour processing drums 
rather than trays most of the work can be done in the light 


Roll your own Loading the drum 


are rolled 


Processing drums 


Dismantled drum / 


Extra equipment 
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Colour processor This has its ov Motorized drum This processor can 
ering bath which you fill with also be fitted with a battery-powered 
hot water to keep the solutions warm motor which saves you the trouble of 
while turning the drum with a handle turning the drum manually 


Other approaches 


Equipment file 
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Improve your technique 


By carefully photographing a painting, drawing, or faded photograph, 
you can produce transparencies of it for projection, or any number 
of identical copies in colour or black and white 


Equipment and lighting 


Horizontal copying / 


p: 


Colour control A grey scale and a set 


nake printing easier 
ying in colour 


ave King 


Grey card For accurate exposure 
regardless of subject tones, take a 
meter reading from a standard grey card 


Copy stand When using a 
copy stand, ensure the lens 
is square to the original 
and that both lights are 
angled at 45 degrees 


Testing for even lighting 
A pencil held against the 
centre of the original 

must cast two even shadows 
—here, lighting is uneven 


and 
atives—tungster 


of illumination by placing a 
centre of the original 
at right angles to it. The 

that it casts should be of equal 


and the same 
es should 


length. The two 


and you can check thi 
ually 
lamr 
and shi 


945 


Improve your technique 


4 with 


when use 


our film. 


zie and exposure 
st suitable type 
ing, the 
final 


iginal 


film cai 
orint, but di 
good re s colour 
Pro 
are 


Special problems 


When your original is perfectly flat, in 
good condition and non-reflective, you 
should have no difficulty in copying it. 
Unfortunately, few originals are that 
simple, and you may have problems with 
certain types of subject. 


Glass You may sometimes need to copy 
‘a subject behind glass. This is not easy, 
because glass is slightly green in colour, 
and can reflect the camera and copy 
lights. To get round these problems, 
position the lights so that they illu- 
minate the original at a more oblique 
angle, and do not illuminate the camera 
lens. Take great care, though, that 
illumination still remains even. 

The reflection of the camera can be 
eliminated by cutting a hole in a large 
sheet of black card or material, and poking 
the camera lens through this. Watch out 
for your own reflection, too. 

You may not notice the green colour of 
glass at the time of exposure, but to 
prevent it colouring your copies, use a 
light magenta filter over the camera lens. 
Five units of colour correction is a good 
starting point to begin practical tests, 


Copy not flat Bent or curved originals 
can sometimes be held flat using drawing 
pins to hold them down to the copy board, 
but if this fails, try holding them flat 
overnight under books. If this does not 
work, dry mount the originals on heavy 
board. As a last resort, hold them flat 
under glass, but pay attention to the 
comments above, 


Books If you have to copy a book, use a 
vertical g stand, and support the 
cover at one side with another book, or 
a foam block. Use a rubber band to 
prevent the pages from flicking over. If it 
will still not stay open flat, weight it down 
with a sheet of glass, but again, beware of 
reflections. 


Stains and fading Old photographs are 
frequently marked with dark or pale 
stains. There is no way of removing them 
if you are making a colour copy, but in 
black and white you may be able to filter 
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them out. If the stains are yellow on a pale 
area, they can be eliminated by a yellow 
filter on the camera lens. If there is 
yellowing in a dark area, a blue filter can 
sometimes be used to darken this. The 
general rule for black and white film is 
that a coloured stain can be eliminated by 
a filter of the same colour, and darkened 
by a filter of a complementary colour. 
Remember that filters lengthen the ex- 
posure time. 


Paintings hanging on a wall It is rare to 
find a painting that hangs parallel to the 
wall. Either wedge the bottom of the 
painting until it does, or tilt the camera 
until the film is parallel with the canvas. 
‘This is made easier by using a clinometer 
—an instrument that allows you to match 
the slope of the painting and camera. 


Non-SLR camera If your camera is not an 
SLR, the taking lens sees a different view 
from the viewfinder. Before putting film 
in the camera, open the back, and put a 
small piece of tracing paper over the 
film gate. When the lens shutter is set to 
‘B’, an image of the original is projected 
on to the paper, and you can adjust 
framing from this image. 


Uneven reflective subjects Oil paintings 
that have a glossy uneven surface can be 
very difficult to copy, because each ripple 
of paint picks up a bright highlight. The 
only certain solution is to use a Poesy 
sheet filter over each copy light, and 
another polarizing filter.over the camera 
Jens. If the plane of polarization of the 
filters on the lamps, and that of the filter on 
the lens are at right angles, all unwanted 
surface reflections will be cut out. 

There are several disadvantages to this 
system—tungsten lights get very hot and 
can burn the filters, a considerable 
amount of light is soaked up by the 

ing sheets, and the cost of the 
polarizing material itself is high. Try and 
avoid resorting to polarizing filters if at all 
possible. The principle of eliminating 
reflections using polarizing filters is 
described in detail on page 1030, but the 
effect is visible through the lens. 


Pictures under glass Prevent reflections 
from a glazed original by covering the 
camera with a black cloth or card 


Pictures on the wall Ifa picture does 
not hang vertically, measure its angle 
and keep the camera parallel to it 
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Vertical copying You 
able to reverse your tri 
column and use itasa 
vertical copy stand 


Eliminating stains The 
original of this picture 
was spoiled by ink 
Copied in the 
this asa dark 
stain, but with a red filter 
fitted over the lens, the 


Copying books To hold books open flat, 
cover them with glass, and 

support the cover 

with foam 


World of photography 


' Bringing home 
the world 


In the mid 19th century the growing middle classes were eager to see 
pictures of faraway lands and other cultures. This was to be satisfied in a 
new and exciting way by the emergence of the travelling photographer 


The Sphinx and the Great Py: 
photograph (below), tak 1 
more fanciful artists’ impressions that we: 
the advent of photography 


id, Egypt Francis Frith's 
the absurdity of the 
produced before 


Howarth-Loomes Collection 


Family viewing Looking al stereographs became sucha 
popular pastime in late 19th century England that it has 
been described as the ‘Victorian television’ 
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> Himalayan landscape S 


3 Photographing the frontier Th 
I eg a5 USE 


Tlingit Indians Muybridge’s photo 
graphs of the north w ast Indians are 
some of the earliest ethnographic 
pictures ever taken in this area 


Physic Street, Canton, China O. 
the illustrations that John Tho: 
in his book ‘China and its Peo 
result of several years travel 


World of photography 


SUSAN 


Lao village, Siam Thomson took this 
picture on a six month trip through 
Thailand to Cambodia (Kampuchea) in 
1866 photographing the land and people 


John Thomson/The Roya! 
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A crevasse in the Savoy Alps, 1860 By Louis and Auguste Timothy O'Sullivan A self-portrait of the great American 
Bisson who were summoned by Emperor Napoleon Ill to landscape photographer taken during the year-long Selfridge 


accompany his climbing expedition through the mountains expedition to the Isthr Darien (Panama) in 1870 
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wv’ Whitewater canoeitig 


Wild water, dramatic action and plenty of colour are just a few of 
the attractions of a white water canoeing assignment 


White water 7) eautiful 
waterfalls and trees add an é 
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Assignment 


Upside down 


Creative approach 


Taking pictures of people earning their living in everyday jobs is a 
neglected field of photography. With the right approach, people at 
work offer a surprising amount of interesting and unusual material 
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Understanding... 


yperfocal 
"distance 


Depth of field is an important feature of image formation. One 
aspect in particular, known as the hyperfocal distance, can be 
extremely useful in controlling the overall sharpness of a picture 


Maximum depth Sha 


infinity with th 


Standards of sharpness 


16 11 


Lens at infinity With the 


Lens at hyperfocal distance Stil! at 
setat{/8, the d 1/8, the infinity mark is moved to the 
mark for this value indi x for this stop, so giving maximum 
hyperfocal distance—in this case, 10 m depth of field for this aperture 


t stop, gives the maxin 
possible 


depth of field lor th 


Criteria for sharpness The image ofa 
I ‘ 


Sharpness and circles of confusion 


rd of — Hyperfocal distance 


a. 


Depth of field 
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light from infinity with lens focused on close object : 
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World of photography 
Marc Ribdc 


In a career spanning over 30 years, Marc Riboud has 
established himself as one of the world’s most highly 
respected and influential photojournalists 


chet (Se 


1 paid 


Peking, 1965 The distinctive doors 
and windows of the Liulichang, or 
antique dealer's street, have been used 
to frame this charming street scene 


Ferryboat, Vietnam, 1975 (right) Taken 
to show the clear physical differences 
between the people of the north—the 
soldier—and the south—the girl 


The Great Wall of China, 1971 During 
his frequent visits, Riboud noticed a 
growing enthusiasm for photography 
among the Chinese tourists he met 
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Marc Riboud/The John Hillelson Agency 
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Carnival, 1979 Root 
elet 


lage s 
ighout Italy 
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Equipment file 


Fast lenses made today boast maximum apertures which would have 
been unthinkable a few years ago. However, you must decide whether 
they are worth the cost in terms of bulk and weight, as well as expense 


Fast standard 


Ballet stag 


Wide angles 


Fast lense: 


Fast telephoto The faster the lens, 
the bulkier and heavier it becomes 
for a given focal length. This 180 mm 
1/2.8 lens weighs nearly one kilogram 


Fast telephotos 


Fast or slow ? 
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Choosing either a high key or low key approach to 
certain subjects can influence the whole atmosphere 
and mood of your pictures 


In most photographs, there is an even 
range of tones from dark to light—any 
picture that shows a dearth of dark or 
light tones is generally under- or over- 
exposed. But by deliberately tipping the 
balance towards dark tones, you can 
produce a rich, moody /ow key picture 
By keeping tones predominantly I:ght, on 
the other hand, you can create a cool 
delicate high key effect. To get the best 
from both high and low key shots, 
though, you must your subject 


fully and us 1 lighting 
techniques. 
For an effective high key shot, you 


ust choose a sul e 
slour : for a low key shot, the subject 
mu be dark. But the lighting must 
enhance these qualities. High key light- 
ing is very flat and soft, with few shadows. 
whereas low key lighting is selective, 
and only the principal area of interest 
is brightly lit 

Traditionally, black and white film has 
been used for high and low key photo- 
graphs, because it offers the photo- 
grapher more control over the tonal 
range and contrast of the final image. 
Nevertheless, high and low key images 
can be equally effective in colour. For 


high key work in colour, you must be 
careful in your selection of subject 
matter, | use the high levels of 


ing show up every slight difference 
high key shots 
two 


Essentially, 

only or 
hite is particular) 
lighting, how 
qui slour differenc 
ctive in colour 


main 
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High key treatment 

High key effe only be ac ec 

with subjects that are predominantly 

light in tone—small patches of darker 
SI on a nude, do 

prevent a 

pale and 


picture lool 


for high key shots are 
it particularly where 
sitter has blonde or lit 


u it coloured 
hair, butstill lifes can be equally effective 
interiors also work well if they 


ery pale and sufficiently brightly 


and ¢ 


enly lit 
Out of doors, high key pictures are 
more difficult to take because 


ss control over the lightir 


and 


subject matter, but it is possible to 
produce effective landscapes under the 
right conditions. A fall of snow, for 
instance, can obliterate most dark tones 
from a landscape, and provide an ide: 
opportunity for high key pictures. Sand 
dunes and desert scenery also have 
possibilities 

Avoid any subject, indoors or out 
that has large areas of dark tones. This 
more or less rules out dark-haired 
models, or at least makes the posing of 
them very difficult 

It is sometimes possible to conceal 
areas of dark tone by using diffusion 
filters on the lens (see pages 93 to 96) 
Because these spill light from the high- 
lights into the shadows, they emphasize 
the high key effect, and work particularly 
well with figure studios and misty, 
romantic portraits. 

Backgrounds for high key studio 
pictures must be similarly light toned 
Seamless white paper makes an excellent 
background, providing there is enough 
space between the main subject and the 
background to light the background 
separately and eliminate shadows. 


Winter whiteness Cold weather is ideal 
for high key pictures. Obtrusive dark 
areas are blanketed by snow and ice, 

so itis an easy matter to shoot high 

key pictures out of doors. Best results 
are produced in overcast weather, when 
the shadows are soft and subdued— 

this is an important element of a 

high key treatment 
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Lawrence Lawry 


Dark landscape 


Low key look A Jow 


Setting up the shot 


Low key lunch The lighting for this characteristic of low key lighting 

still life was very simple. The were created by shading the set 

photographer used only one light source, _ using large pieces of black card. 

re- a sheet of tracing paper lit from The centre of the picture was 

has behind by two powertul floodlights left unshaded and is much more 
The rich shadows that are a brightly illuminated 


Low key pictures 


S 


High key head 

For this picture, the 

lighting was much more 
complex. The main light was 
the same sheet of diffusing 
material, but this time 
placed directly above the 
camera and lit by two 
Pphotofloods. Plenty of soft 
fill-in lighting was 
provided by bouncing the 
light from two more flood- 
lights off the white studio 
walls. The background, a 
roll of white seamless paper, 
was lit by floodlights 

on either side. Finally, 

a small floodlight ona 
boom was positioned above 
the model's head to lighten 
her hair still further, and 
this was covered by tracing 
paper to soften its beam. 

To prevent a deep shadow 
forming under the chin, the 
model held a large sheet of 
white polystyrene, which 
acted asa reflector, 
throwing some of the light 
up into her face 


— 


Improve your technique 


portions of a transparency away from a 
solid black tone. This overall illumi- 
nation should be softened by bouncing 
the light off a white umbrella, or a sheet 
of white card or polystyrene. 

Once you have arranged the main 
light for the highlight and a second, soft 
light for the overall exposure, stand back 
and look at the scene. If the shadow 
areas look too muddy and dark, you may 
need to provide gentle rim lighting to 
provide some separation of the planes in 
the picture. This can be sidelighting. 
backlighting or toplighting, set so that 
the light just catches the perimeter or the 
subject, but does not illuminate the 
shadows—if the rim light is overdone 
the low key effect is lost 

Exposure readings for low key pic- 
tures should be made in the same way as 
for high key, using the incident light 
method, or a grey card. Remember, 
though, to take the reading from the 
fully lit part of the subject, and not from 
the shadow areas. Since low key lighting 
is even dimmer than high key, this is 
very important—bracket exposures to 
ensure good results. 

If your technique is right, you should 
be able to process and print low key 
pictures in the normal way. Shadow 
detail is important, though, so if you are 
printing in black and white, concentrate 
on the shadow areas of the print 

High and low key treatments are, 
first and foremost, creative techniques. 
They are not an end in themselves, and 
they become monotonous if used over 
and over again. Not all subject matter 
benefits from either of the two techniques 

and you need to use some discretion 
when picking out what to photograph. 
@ Nevertheless, with the right subject, 


@ 3 either treatment can produce an exciting, 


+2 unusual picture. 
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F Darkroom 
B&W reversa 


Monochrome transparencies have deeper blacks and brighter highlights 
than prints. By reversal processing black and white film, you can produce 
your own high quality reversal images 


Exposure 


Rich tone: 
especial 


Still life Agfa 
Dia-Di 


deta 


Imitation Tudor 
Reproduced 


reversal 


processed 


The reversal process 


Bay window This was tak 


n on Agfa Dia-Direct monochrome 


reversal film, and shows the characteristic high quality 


J. (see page 
are translu 
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obtainable with this film. Only when the image is greatly 
enlarged does the extremely fine grain become visible 


Other methods 


Printing transparencies 


Creative approach 
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Unfortunate 


Do not be discouraged by the prospect of a rainy day. 
Take your camera out and discover the potential 
of marvellous images in wet conditions 


towards a dark obj 
heavily the rain 
e is true if you want 
in a photograph. The 
ned 
put 


y fast 


requires a surpr 
ally difficult to give 
of the light 
raining very hard, you m 
e picture that there 
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ffect quite unlike 
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Rosebud Leaves and flowers look fresh 
and sparkling after rain, when tiny 
beads of water cling to their surfaces, 
and itis well worth taking close-ups 


lan Bradshaw/Col 
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Open air concert A rainy day is a good 
time for candid pictures, and may 
produce some amusing images 


Window A normally dull view may 
appear to be much more attractive when 
seen througha screen of pearly raindrops 


John Goldbla 


faaieee = Rickshaw Very heavy rain can be shown 
BREE = as streaks with a fast shutter speed. 


S but is best photographed from shelter 


Creative approach 


Umbrellas The two figures in raincoats provide a centre « 
interest among th umbrellas—they not only 
stand out but lead the eye in to the picture 


the sweeping arc ofa rainbow 
th a wide angle lens. Here the leaden sk nd dark road 
Pp. de a dramatic contrast to the raink 


Portrait Try to capture the rare moment when someone 
oying the rain. This classic shot combines the delicate 
droplets on the face with sharp streaks bet 


Equipment file 


Camera shake can spoil pictures taken under a wide range 
of situations. A simple camera support helps solve the 
problem, while being much less bulky than a tripod 


Spikes 


Shoulder stock An exar 


Pistol grips nda 


Shoulder stocks 


Equipment file 


Multi-purpose supports Suction clamp /deal for 


Cheap alternative supports 


Specialist supports 


Understanding... 


Instantfilm 


Instant picture photography is now very popular. But to most people, 
the processes of film development remain a mystery. In fact, the methods 
involved are based on straightforward photographic principles 


At first sight, instant pictures 
seem to have little to do with 
normal photographic pro- 
cesses. The prints are ready 
in a matter of seconds, gen- 
erally without the usual sort 
of negative. Some types of 


film even develop as you 
watch in daylight. In fact, 
instant picture films use a 
number of conventional 
photographic principles, 
though in a unique way. 

Two types of film are used 
—peel apart and dry film (see 
page 802)—and both use 
normal silver halide emul- 
sions. The colour processes 
use yellow, magenta and cyan 
dyes to form the final image, 
as with normal materials. And 
although the methods of 
arriving at a positive picture 
vary, all involve the forming 
of an initial negative image. 


Monochrome materials 
The basic principle involved 
is that of diffusion transier 
reversal (DTR), where image 
reversal occurs by transfer of 
the image from one surface to 
another. This principle can 
be clearly seen in black and 
white materials which are of 
the peel apart type. 


A conventional light sen- 
sitive emulsion is coated on a 
film base, and it is this which 
is exposed in the camera. 
Opposite this is a receiving 
layer on a paper base which 
is not light sensitive. After 


exposure, the complete pack- 
age containing these layers 
and the chemicals is pulled 
out between pinch rollers. 
This action bursts a pod 
containing a chemical known 
as a reagent and presses the 
layers together. 

The reagent, which be- 
comes spread between the 
two layers, is a very active 
developer which also con- 
tains a silver halide solvent 
such as hypo—sodium thio- 
sulphate. The negative image 
on the film base develops 
very rapidly by normal 
chemical development. Sim- 
ultaneously, the areas of sil- 
ver halide which have not 
been exposed (representing 
the shadows) are dissolved 
by the hypo, This latter 
action forms a complex silver 
compound which diffuses into 
the receiving layer. This 
layer contains another chemi- 
cal—usually silver sulphide 
—which causes the dissolved 


silver to deposit out, giving 
the positive image. 

At the end of the process- 
ing time the two layers are 
peeled apart, and the nega- 
tive part, which is of no 
further use, is thrown away 


Only one type of film yields a 
reusable negative, which 
must be immersed in a 
sodium sulphite solution 
straight away, and then 
washed. 


Colour materials 

The peel apart colour films 
use a similar technique, with 
the usual additions needed 
for colour processes. The 
negative part contains the 
conventional tripack of emul- 
sion layers sensitive to blue, 
green and red light respec- 
tively (see page 550). But 
each layer has, adjacent to it, 
an additional layer containing 
the appropriate image dye— 
yellow for the blue sensitive 
layer, magenta for green and 
cyan for red. 

These dyes are not formed 
during development, as is 
usual with conventional col- 
our processes, but are al- 
ready complete. They form 
part of complex compounds 


called dye-developers, as 
they act as developing agents 
when the reagent is intro- 
duced into the print. This 
time the reagent is not a 
developer, but simply an 
alkali. 


When a silver halide grain 
is exposed, it traps the dye- 
developer which develops 
it, and so the dye is ‘an- 
chored’. In areas which have 
not been exposed, the dye- 
developer is mobile and free 
to move up to the image 
receiving layer, where it is 
anchored to form the posi- 
tive. Diffusion is slower than 
development so that, for 
instance, a mobile cyan dye- 
developer does not develop 
and so become trapped in 
the other layers as it travels 
through, These layers will 
have already been de- 
veloped. To further slow 
down the diffusion, spacing 
layers are placed between 
the three colour layers, 

If, for example, an area is 
exposed to red light, the dye~ 
developer connected with 
the red sensitive layer (cyan) 
becomes trapped by the 
halide layer and cannot form 
part of the positive image. 
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Dye-developers from ‘the layer, which is transparent, which forms a white layer most of the active 


nicals 
other layers (yellow and toreach the negative material. beneath the imag 


ari eutralized, the 

magenta) are, however, free With most other instant films, the coloured d permanence of the image is 
to move to the image including the Kodak dry t jood. 
receiving layer, where they types, the light enters from the rea Kodak PR-10 fil similar 
combine to give red. the opposite side. There- al which is though with a fe 

fore, in order to get a correct opaque. whic 2 the 
Dry pictures reading image, a mirror is  ditio: 
The peel apart films need used in the optical system of 


fairly accurate timing of the Polaroid dry film cameras 
development process, and The integral reagent pod is 
involve messy chemicals. burst by the motorized ejec- 
More ent dry films avoid tion through rollers after 
both these problems. The exposure. As usual, this 
is) ples are similar, with a spreads the reagent between 
few additional complications. positive and negative materi- 

With Polaroid types, the ls to initiate de elopment 
light travels through the and dye diffusion. It also 
image receiving (positive) contains titanium dioxide  (withi 


image-formir 
from the rear 
ite tc 
layer. For 


‘oO or thre: 


Instant pictures 
The most popular 
sort of instant 
picture material 
is the dry film 
type. The image 
develops in 
daylight, and is 
protected from 
the light by a 
reagent layer, 
which is opaque. 
Coloured dyes 
move through the 
reagent to the 
layer above, and 
then combine to 
give the final 
image. If, for 
example, an area 
is exposed to 
red light, the 
final image is 
formed by the 
yellow and 
magenta dyes 


Cross-section of Polaroid dry film 


During exposure red light After development 
(here to red light only) 


clear plastic 


reagent will enter here 
agent and light:blocking lay 
image-receiving layer 7 1 
bi blue-se or ha 
blue sensitive silver halide 
yellow dye developer easaral i 
spacer 
green-sensitive silver halide eae eae 
magenta dye developer aN 


negative image in 


nalide 
slope 


red-sensitive sil 
cyan dy 


timing layer 


neutralizing layer of polymeric acid sssnisaiire aerk Sake eal ele 


black plastic base 


unexposed silver halide [EEA 
exposed silver halide E 


black plastic base 
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World of photography 


Reinhart Wolf 


Architecture and food are not the most obvious subjects for creative 
photography. But one of Germany's top advertising photographers 
shows how skill in lighting and composition can make stunning shots 
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Darkroom 


Dodging incolour 


Few colour negatives or slides print ‘straight’ satisfactorily—many need 
correction to colour casts or shadow and highlight areas. For this, 
dodging techniques can be particularly useful 


Dodging procedure 


Local exposure control A straight print 
(left) from a difficult negative can 

often be improved (right) simply by 
holding back exposure in parts of the 
image. Using a card mask with a cut-out 
the approximate shape of the shiny 
table and window area, it is possible 

to give an overall exposure suitable 

for this area but to hold back exposure 
elsewhere part way through 
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Dodging small areas 


Local colour 7) 


Darkroom 


Colouring black and white 


Anyone keen on rock music wants to take pictures of 
their favourite stars. But what is the best way to take 
pictures in the often chaotic conditions at a gig? 


Sax player ( 


colours T! 
hos 


Close-up 
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Improve your technique 


Photographing birds 


To take good pictures of birds, you need to combine two skills—those of a 
photographer, who is able to adapt to varied and challenging conditions, and 
those of a hunter, able to lie in wait, or silently pursue the quarry 


otice reg 
hardly a day 
1 y a bird or t 
y. It is hardly surprising, then, that 
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npt at wildli 
ing a picture is oft 
ing food « out in 
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most important 


affe quality of your intimidating 
bir le to do with pk togr ar — case, the bird sho first of this focal 
it 2dge of the birds them- photograph inadequate { 
yest birds unles: 
Equipment and mamcezials in quite close. You can use a 
are to find a particular The photographic mverter, though, to double 


spe 


of coming bac 
with a good picture are that much 
gre ater than if you are totally ignorant 
of birds’ habits. can get to it. 


Gulls in flight Not all birds are 
naturally timid—many will 
come quite close to the photographer 


ee 


Blackbird A fal! of snow make 


that 
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Improve your technique 


Stalking birds 


Car and beanbag 


Wait and see 


Sooty terns You 


On the nest 


Home-made hide As Jong as the 
photographer is concealed, almost 
g will do asa hic 

Soaring puffin A cliff tor 
ful e point from 


a usef 
photograph all kinds of sea bi 


Blue heron 
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Improve your technique 


Fireworks are a traditional way of celebrating special occasions, but 
can be particularly difficult subjects to shoot well 


Improve your technique 


Public displays 


Air burst 


Fireworks reflected S 
ause t 


Fiery figure To produce th 


Air bursts 


Golden cascade 


Home displays 


Equipment file 


The rangefinder is one of the simplest and most successful cameras 
ever designed. Versatile and capable of first class results, it is worth 
considering as an alternative to the SLR 


Rangefinder systems Although the range of lenses available for use with 
rangefinder cameras is more limited than that for SLRs, it is still adequate 
for most purposes, and more compact than an nm reflex system 


French cafe One 
f the most well 
exponents 


Cartier-Bresson, 
famous for his 


life sho! 

isin 

shots like this 

that the small, 

unobti 
rangefinder 

hy camera comes 
into its own 


Old and new Both 
cameras fea! 
interchangeable 


asa 
bayonet mount, 
which allows 
lenses to be 
changed very 
quickly. The 
= Canon, shown 
y, isan What to look for 
ar, screw t 
mount model 


The Leica This k " 
is perhaps the without a lens cap. M ter blind 


o i 
desigr 
successive model t t 
has been updated 
maintaining high idling 
standards of rani ahi i 
precision. The 
Leica is part of Viewing and focusing 

prehensive “ nd f 


em of lenses 
and accessories i tant single feat: 


Early Canon As 
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Equipment file 


Auxiliary finder 


f 
Do you want one ? 


The flowers of Baden-Baden 


A profusion of brilliant colours and delicate textures—flower festivals 
seem irresistibly photogenic. But they demand a selective eye 


Flower field A distant viewpoint and 
a telephoto lens help to flatten 
perspective and bring out the pattern 


Couple ona bench At popular events 
like this, candids are always worth 
looking for. White flowers For a 
simple, uncluttered image, Sergio 
concentrated ona single bouquet 
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World of photography 


Aerial photography 


Aerial photographs are now a vital part of surveys and planning for 
projects as varied as orange growing, archaeological studies, traffic 
flow investigations, wild life management and pollution surveillance 


Land use T an Fra 


Types of film 


Ancient Samarra 


Anthropological record 7 
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World of photography 


Pollution Both air and water pollution 
show clearly on this view of a steelworks 
in the north-west of England 


False colour A grid of ancient 
roads at Silchester, England, shows 
throughcrops(red)andanimalpens(blue) 


oman 


Looking at the land 


Photo mapping 
torec 


Photo census This picture of the rarely s 
their breeding grounds in Cunningham I 
taken ona Wild RC-6 ae: 

Migrating wildebeest Po 

practical methods over s of lar 


Resource surveys 


logist 


Geological survey A complex pattern of 
drainage in the San Francisco Bay. The 
white areas are salt deposits 


Aerial archaeology 


Forestry Infrared film showing insect 
infested timber in Oregon, USA. The blue 
green areas are damaged trees shown 

among healthy red or pink trees 
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World of photography 


‘ Special 
print 
materials 


Coloured bromide paper, and sensitized metal or cloth 
offer some interesting creative possibilities if you 
want to try different printing materials 


you rfected the textures 
nal printmaking, you r 


suld print 


ppoir 
coloured 
1, linen 


certail 


negative 


Coloured bromide paper 


Col i bromide paper 


Colour choice The enhanced impact of a 
coloured paper base suits bold and 
graphic images best, but will do nothing 
for an image which is already weak ina 
normal print. Various papers in normal 

& and fluorescent colours are available. 
These are processed just like ordinary 

© bromide papers and can be etch- 
bleached for special effects to yield a 

5 white image ona coloured background 
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Opaline film This material is handled and exposed 
just like ordinary bromide paper but is suitable 

for both frontlit and backlit applications. It can 

be coloured on the rear and retouched on its face 


Etch-bleaching Photo-linen 
An alternati f proce 1g colour Sensitized 
t fabric can be 

used in many 
ways. The 
material must 
be handled 
carefully to 
prevent kinks. 
When dry, it 
can be used 
for frontiit 

or backlit 
applications. 
It may be 
ironed, on low 
heat, on its 
reverse side 
if kinks have 
to be removed 


‘Opaline’ polyester film 
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> Mounting fabric 
© Youcanusea 
% latex type glue 
§ for mounting 
5 fabric direct 
ona suitable 
§ wooden board 


§ Exhibition 
Fabric prints 
are especially 
suited to this 
type of use, 
being effective 
5 and durable 


Photo-linen 


the same as con 
It may be white or cream 
semi-matt texture. The emulsion rm 
high contrast or normal, and has the s 
peed as bromide paper. A normal 
darkroom safelight can be used during 
processing 

You can use any developer suitable 
for bromide paper to process photo- 
linen. Sheets core in different thick 
nesses and you should make allowance 
for this when making the exposure in the 
enlarger. If the linen sheet is thicker than 
ordinary paper, pre-focus the enlarger 
on a sheet of thin card or two sheets of 
paper to make sure that your image 


will be in focus 
Make the exposure and process the 
sheet in a dish. Photo-linen is very 


pliable when wet. so you can use a 
relatively small dish. If you are develop- 
ing a very large print, dilute your 
developer and increase development 
time in proportion as set out on the pack. 
You should use a stop bath after develop- 
ment, then fix and wash the sheet 
thoroughly. 

Prints should be air dried whenever 
possible. Large ones should be pegged 
to a line or stretched out on an adjustable 
frame, while small ones may be dried 
ona print drying drum, 

When dry, photo-linen may be ironed 
on the reverse side with a heat-controlled 
iron. You can mount it with a latex 
rubber type glue, or sew it into place. 
Once dry, it remains pliable but is 
stiffer than when wet. If you want it to 
remain very flexible, give it a final 
rinse in a solution of one part glycerine 
to two parts water 

Photo-linen is used in interior decor- 
ation for curtains, wall coverings and 
drapes, and attractive effects can be 


Processing technique Sensitized metal scratches easily 
and it is best to suspend the plate carefully in the 
processing solutions. Gloves should be used 


produced by lighting from behind with 
fluorescent tubes. Theatre and film sets 
use'it and it is especially effective if 
backlit with coloured light for special 
effects on stage. An enlargement can be 
coloured in by hand with oil pa 
dyes so that a photograph loo! 
painting. Alternatively, you could use a 
photograph as a base for a painting in its 
own right or for a whole range of 
artistic and graphic effects. 

However, perhaps its most rewarding 
use is in simple photographic printing. 
As a texture it is unique, and many kinds 
of pictures are suitable for printing on 
linen. Portraits especially benefit from 
this kind of treatment as the roughness 
of the surface contrasts very well with 
the smooth gradation of tones given by 
the emulsion. At the opposite extreme, 
prints on linen from lith negatives are 
also very attractive, giving an effect 
rather like an engraving or a woodcut. 


Printing on aluminium 

You can even print your negatives on 
aluminium plates which have been made 
sensitive to light. These have various 
industrial applications, but they can be 
used very creatively for printing and 
graphic effects. They can reproduce 
both line and continuous tone work, 
giving very fine resolution. 

There are various surfaces and 
thicknesses available. The plates are 
sensitized with a hard (grade 3) emulsion 
and since they are orthochromatic they 
must be used under a red safelight. They 
may be matt, semi-matt or glossy, and 
you can buy sizes as small as 9 x 12 cm. 

Like the other surfaces, aluminium 
plates are exposed and processed in the 
same way as bromide paper using a 
normal enlarger or contact printer. Any 


Darkroom 


bromide developer can be used 
provided it does not contain caustic soda. 

When you are exposing the plate, 
mber that it may be thicker than 
paper so you must make allowance for 
when focusing and preparing the 
1. You might also try contact printing 

an enlarged negative. With lith 
film you would do this anyway. 

You should dry the plate on a draining 
rack. For maximum durability spray the 
dry plate with a special varnish which 
protects it from damage. 

Aluminium plates have many uses. In 
the industrial field they are used for 
nameplates, instrument panels and dials 
in circumstances where a small number 
only are required and etching or screen 
printing would be too costly 

They are equally suitable for repro- 
ducing line, half-tone and continuous- 
tone images, and give very dense blacks 
with dull, metallic grey highlights. A 
print on an aluminium plate has a 
characteristic sharp quality with very 
high contrast. Image resolution is 
excellent showing very fine line and tone 
detail, The most delicate, soft areas of 
tone are faithfully reproduced, but with 
heightened contrast. For special effects 
you can even dye the metal. 

A large aluminium print from a lith 
negative has a striking appearance 
rather like a print on metallic bromide 
paper but with a glossier surface 
Aluminium prints with matt surfaces are 
suitable for framing and hanging on the 
wall as their surface does not catch the 
light too badly 

By contact printing with cardboard 
masks or plastic letters, you might also 
use aluminium plates for labelling or 
whenever you require neat, clear 
lettering on a durable base. 


Finished result The processed plate should be rinsed 
ina final bath containing wetting agent, then air dried. 
The plate can be used in a variety of unusual applications 
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Gavin Cochrane/Metone availat 


Understanding... 


Light is a complex phenomenon. Colour is only one of several 
aspects important to photographers. Another crucial feature 
concerns the way in which the light waves vibrate 


jain at Types of filter 


Natural polarization 


Natural light scattered by 
small particles, such as dust 
or gas molecules, may be 
polarized. The best example 
is blue sky. The light from an 
area of sky is polarized, the 
extent varying according to 
its location—the strongest 
effect is at 90° to the sun. A 
polarizing filter can remove 
some of this light to increase 
the colour saturation of the 
sky, or simply to make it 
appear darker. 

In some cases, such as with 
a matt or dusty surface, 
polarized light can be de- 
polarized by reflection. In 
the case of circularly polari- 
zed light, reflection can 
cause a change in the direc- 
tion of the rotation 


Opposed planes Crossed 
polarizers prevent light 
from passing through them 


There are other photo- 
graphic applications of 
polarized light, apart from 
eliminating reflections. Some 
quite ordinary materials, 
such as perspex and cello- 
phane, are birefringent and 
can be used to produce 
colourful and dramatic pic- 


tures. An item made from 
one of these (such as a 
perspex ruler) placed be- 
tween crossed polarizers 
forms multi-coloured fringes 
within the material. These are 
produced by stresses in the 
object, so that various wave- 
lengths of light are affected 


Planes of polarization 


Paul Brierley 


Crossedlinear polarizers 


no light 


olarized light 


horizontal polarizing filter 


unpolarized light 


vertical polarizing filter 


in different ways, The result 
is an apparently luminous 
object standing out against 
a black background 


Wave vibration Unpolarized 
light vibrates in many 
planes. Polarizers restrict 

the vibration to one plane 


unpolarized 
(simplified view) 


linearly polarized 
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Advertising Arts 


Offering breathtaking scenic views, spectacular 
panoramas and impressive detail shots, mountain- 
scapes are ideal for the adventurous photographer 


Twin peaks Deep foreground shadow is 
used to focus attention on these snowy 
peaks. Snowcap Careful exposure will 
reveal subtle patterns in the snow. 
Mount Everest Late afternoon light 
brings a warmer colour to mountains 
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Mountains and flowers A bright, sharp 
foreground colour contrasts well with 
a misty mountainscape beyond 


1s you must 
ntion to colour balan 


ember 
> enhance: 
t thi 
1e colours 
sn change in th 
tan alter your subject treme 
occasionally 


Mountaineers These minute figures on 
a ridge give an impression of both 
scale and of man's vulnerability 


Caribou An out of focus and distant 
mountain range suggests the animal's 
environment effectively 


Church and cactus Strong foreground 
subjects which contrast in shape and 
colour give interest to the dark hills 


Creative approach 
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Assignment 


Into the turn Jack used a 135 mm lens 
and a shutter speed of 1/500 sec. By 
including two riders, a sense of 
competition has been created.World 
Champion An 85 mm lens is useful for 
portraits of the riders 


Riding gear There 
is more to shoot 
than the riders 
and their machines 
—here, Jack used 
his 85 mm lens for 
this almost abstract 
shot of some 
clothing outside 

a rider's tent 
Supporters The 
teams and the 
crowds are also 
promising subjects 


Equipment file 


Specialist colour films 


Some types of film are designed for specialist or professional use. 
How do they differ from ‘ordinary’ films—and what exactly do they 
have to offer the amateur ? 


Special films for spec: 
ide range of su 
ost of them pro 
d for a sp 
e widely diffe 
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‘Professional’ films 


Infrared colour film 


Slide duplicating film 


ay al iseful for Photomicrography film (1 
1 r for photographing low contre : 

through a microscope, produces more 

contrasty pictures than normal film (left) 


Internegative film 


Equipment file 


Vericolor Slide Film 5072 


is for 5 


Slide duplicating film (below) is 
intended for photographing high 
contrast slides and the results are lower 
in contrast than normal film (left) 


Kodak 5247 film (below) produces 
acceptable images but they lack the 
sharpness and clarity of those taken on 


normal film (left) 
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Improve your technique 


For a careful controlled approach to your subject, a studio is a must. 
But it need not be a permanent fixture—even a corner of a room will 
do. So how can you set up a room for studio use? 


Choosing a room 


A studio at home 


an extra metre 
to get behind 
the camera 


Studio at home 
You can set upa 
studio witha 
minimum of 
equipment and 
space. Often it 


isjusta 


question of 
pushing the 
furniture aside 
and setting up 

a couple of 
lights. The room 
can be quickly 
restored to its 
normal role 
when the session 
is finished. 

The ideal size 
A bigger studio 
gives you scope 
to shoot with 
longer lenses 


(105mm lens 


5.3m 


4m 


MAX HEIGHT FOR BOUNCE LIGHT 


MIN HEIGHT TO GET LIGHTS IN 


(50mm lens) 2.5er 


arpotre and a half 
Behind model 
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Useful equipment 
Besides the basic fixtures and fittings for 
a studio, there is a whole range of small 
items that can be useful around the 
studio. Many are ordina domestic 
tools or utensils, others are quite 
specialized. The list is not comprehen- 
sive and no single item is essential 
However, all of the following items 
should help you get the best out of your 
studio and are all quite cheap 

Supporting, sticking and fixing: a 
general purpose tool kit comes in very 
handy for holding bits of a set or back- 
ground together, Six house bricks can be 
used as supports or weights. A theatrical 
stage weight, or any heavy lump of metal 
is useful for similar purposes. A beer 
crate is good for standing on or to give a 
bit of extra height to a prop, and a 
laboratory retort stand can be used to 
support an object at any height or angle. 
Double-sided tape is invaluable for 
adjusting or fixing the position of props 
as is a plasticene type adhesive. Con- 
ventional tape, such as black PVC, or 
heavy carpet tape, has a thousand uses 
in the studio 

Lighting aids: reflectors of various 
sorts are essential. Large sheets of 
expanded polystyrene need very little 
support, and make excellent reflectors 
Foil covered card, either high gloss or 
dull matt can be cut up and concealed in 
a still life to lighten shadows. Diffusers 
made of acrylic or tracing paper 
stretched on a frame, allow careful 
control of light. (Some diffusing material 
comes in a deep blue colour equivalent 
to an 80A filter, and converts tungsten 
light to daylight colour.) Black velvet 
stretched on a frame can be used to take 
light out of a portrait. Double-sided 
spring clips can be used instead of barn 
doors to ‘flag’ a light and prevent it 
shining into the lens. A French flag hasa 
similar function but is attached to a 
tripod with a clamp. 

Electrical leads and a long extension 
cable are essential, but tend to get 
snarled up. Store them in small fabric 
bags so that they are out of the way, but 
easily accessible. A peg board or a 
plastic rack such as those used for 
storing vegetables is useful for storing 
odd bits, but a wheeled trolley is better. 
Cover the shelves in ribbed rubber mat, 
so that lenses and other items do not roll 
around—a raised lip stops them falling 
off altogether 

For still life work, a dulling spray is 
very useful. This puts a fine matt lacquer 
on to shiny objects, so that they do not 
flare into the lens, A sheet of plate glass 
is a necessity if you photograph glass- 
ware, as it allows you to light from below. 

Finally, do not neglect safety, par- 
ticularly with hot tungsten lamps. Buy a 
fire extinguisher of the foam type—water 
is dangerous where there is electrical 
equipment in the room. A small step 
ladder is much safer to stand on than a 
wobbly chair or stool, and can double as 
a projector stand—but make sure all 
four legs are firmly on the ground. 


y deep lens hood, cutting out Equipment storage Even in a home 
studio, it is important to have all the 


essential acessories close at hand 
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Improve your technique 


Bold backgrounds ca 
Seamless paper 

rolls come in 

many colours, but 

scraps of fabric 

are justas 

useful, and have 

more texture 

Lighting aids 

A French flag 

(fixed to the abr 
tripod) stops 
light shining 


Creative approach 


Reflections 


Reflections can lend sparkle and surprise to otherwise ordinary pictures 
or may even be treated as the main subject of a composition 


Tower blocks 


are involved as these produce distorted 
images. Most c hub caps, for instance, 
are convex and create ultra-wide angle 
ar to the effect given by. 
This type of reflection can 
a new slant to a much 
tbject—a famous ‘build- 
Smaller objects; such as 
po salt cellars, knives and 
ornament! 9 give interesting reflec- 
tions and, with some thought, can be 
worked into many compositions: 

If you want to show accurate colour ina 
reflection from metal, choose silver 
coloured metals. Reflections from 


photograp! 
ing for instar 


coloured metals such a8 copper and 
brass are less distinct and more difficult 
to pick out in the final pictiire, but may 
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By focusing on one instrument, you can 
catch the reflections of other players: 
Copper saucepans and brass tabl 2 
sometimes found in bars can be id 
reflect their surrotindings. Since 
reflections in these cases will not be ver 
clear, you should try to render the 
subject as just a part of a wider, carefu 
thought out, composition. Whatever the 
metal, you will be more successful if it 
clean, and if the subject of the reflection 
is adequately lit. = 
Glass, because of its transparent 
quality, allows partial as well as total 
reflection, depending on the direction of 
the light source and your own views 
point. You may be able to see a misty 
reflection of something on the surface — 
of the glass and yet still see through © 
clearly enough to a subject behind it 
Pictures of an exciting multi-dimensional 


ped |> 
fea ES 


Creative approach 


Seashore Even a thin film 
of water is enough to give 
a reflected image which, in 
this shot, is broken up by 
patterns in the sand. 
Fairground Curved meta! 
surfaces, such as car 
bodies, produce vivid. 
clear but distorted 
reflections which make 
excellent pictures. 

Front foor Smal! panels of 
convex glass reveal tiny 
individual wide angle 
reflections of a scene. 
Sunset Careful positioning 
ofthe car, combined with 
an accurate exposure, shows 
a sunset with a difference. 
Palms Giving equal weight 
to the subject and its 
reflection, keeps the 
image symmetrical. Here, 
the touch of blue adds an 
accent of colour 
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Creative approach 


Rocky Mountains The still waters of a 
lake produce a mirror image which can 
transform an ordinary mountainscape 


Actor Mirrors are obvious sources of 
reflections, so try to find subjects which 
are colourful and interesting 
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Underatanding... 
Fensishanpness 


Assessments of lens quality tend to be rather vague. 
But there are aspects of lens performance which can be 
studied objectively by means of various tests 


graphers test their lenses for 
resolving power by using a 
est t and slow 


film. T 
groups of black lines « 
white ground, the spaces 
between the lines being equal 
in width to the lines them 
selves. 

A lens is. judged by how 
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often talk 


IP t S| m 
often differ S it Is useful to 
be able to identify aspects 
which can be _ studied 
bjectively 

ortant terms involved 
quality 
ion and 
The actual means 
re dealt with in 
ticles. But first 
exactly what 


Lens performance 

Early astror ,omers tested new 
te 2 len y looking 
at known double stars to see 
if both were visible a 


cay lines per millir 

can resolve, For this 
the test charts c 
various separ 
used when mi 
should have a 
which is better than that of the 
lens itself, or the results will 
not be meaningful 

At the limit of a lens’s 
performance, so: 
ation in quality 
Oddly enough 


with, 8, re 
will not ne 
image that looks critically 
sharp. Even a picture which 
shows excellent reproduction 
of fine dete y not have 
the ‘crisp ance nor 


ar 


Soft focus Some lenses are 
deliberately made ‘soft’ in 
order to produce special 
pictorial effects 


Pincushion distortion Even 
a sharp lens may suffer from 
distortion, which makes it 

unsuitable for some subjects 
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Television image This isa 
case of the image looking 
‘sharp’ but having poor 
resolution of detail 


mally associated with sharp- 
ness, It is equally possible 
for a photograph to appear 
very sharp when the repro- 
duction of detail is actually 
very coarse. A good example 
of the latter is a correctly 
adjusted television set show- 
ing a studio transmission. The 
image may look crisply sharp, 
but its resolving power is 
very poor. 

There is a problem in that 
the term ‘sharpness’ does not 
have a fixed meaning. Differ- 
ent people use it in differ- 
ent ways. But there is one 
aspect, concerned with con- 
trast, which is largely respon- 
sible for producing sharp 
looking images. 

It is possible to use a lens 
test chart to illustrate this 
aspect of sharpness. A lens 
with good resolving power 
shows the lines of the chart as 
separate lines in the image. 
But the edges of the lines may 
not be particularly clear. 
Instead of a distinct border 
between the black line and 
the white space, the image 
consists of an area where one 
fades into the other. 

With an image which is 
‘sharp’, however, the con- 
trast between the lines and 
spaces is more abrupt—the 
edges of the lines are more 
clearly defined. However, 
some lines merge into others, 
giving lower resolution. 

Sharpness is largely sub- 
jective. But it can be repre- 
sented in terms of acutance. 
Measuring this involves plot- 
ting a graph showing density 
against distance for a ‘knife- 
edge’, which is reproduced 
on the film. This is a highly 
technical procedure. But a 
good indication of sharpness 
can be gained by applying a 


similar principle to the image 
of a line from a test chart. 
Values are plotted for the 
black line, the white space, 
and points in between. The 
resulting graph will include a 
slope showing the gradual 
fall-off in density at the edge 
of the line. This slope can be 
represented by its gradient, 
which is known as the edge 
gradient, The steeper the 
gradient, the sharper the 
image appears. This result 
shows the sharpness of the 
lens-film combination. To 
study the sharpness of the 
lens alone it is necessary to 
examine the actual image 
projected by it. This is not 
usually done because the 
results would not be particu- 
larly informative. As with 
other aspects of lens quality, 
it is how the lens performs 
under normal conditions of 
use which is important. The 
type of film and method of 
development contribute sig- 
nificantly to the impression of 
sharpness since they can 
affect the contrast of the 
resulting photograph. 


The effects on the image 
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ideal (Perfect definition) 


Definition 

Another term, often used 
instead of sharpness, is defini- 
tion. To be more precise, this 
usually means the combin- 
ation of sharpness and resolu- 
tion. A lens which can resolve 
reasonably fine detail and 
give good edge sharpness is 
said to have good definition. 

With most lenses, sharp- 
ness and good resolving 
power go together. But the 
lens designer may decide 
to favour one of them. In 
addition, some lenses give 
better resolution with low 
contrast subjects, and some 
with high contrast ones. So 
these aspects of lens per- 
formance help to give a lens 
its individual characteristics. 

The limits to resolving 
power and sharpness are 
often set by the residual 
aberrations of the lens (see 
page 906), so that stopping 
down can give better results. 
Lenses are classed as aber- 
ration limited or, if they are 
almost free of aberrations, 
diffraction limited. 

With a diffraction limited 
lens, the best definition is at 
full aperture, when the effects 
of diffraction (which produces 
progressively unsharp im- 
ages as the lens is stopped 
down) are at a minimum. But 
with an aberration limited 
lens, definition is better with 
the lens stopped down 
slightly, to reduce spherical 
and chromatic aberrations. 
Furthermore the resolution 
tends to deteriorate towards 
the edges of the field. Stopp- 
ing down helps in this respect. 

If the lens is stopped down 
too far, so that the light 
passes through a rather small 


Steep edge gradient 


Good sharpness 


Graphs showi 


ng 
2 gradients 


aperture, diffraction cancels 
out the benefit gained by 
having less spherical and 
chromatic aberrations, There 
is an optimum aperture which 
produces the best compro- 
mise. But this may not be the 
same for the edges of the 
field as for the centre. So for 
the best overall result, the 
lens is stopped down slightly 
further—say another half 
stop—to improve the detail 
at the edge of the frame. 

Even if the lens is free from 
those aberrations which affect 
definition, it may suffer from 
distortion. Such a lens can 
produce images which are 
very sharp and full of fine 
detail. But its use is restricted 
because it tends to distort 
straight lines. 

At the other extreme, some 
portrait lenses deliberately 
sacrifice definition in order to 
produce a soft focus effect. 
They do this by not correct- 
ing for some of the spherical 
aberration produced by the 
basic lens design, Both these 
examples show that sharp- 
ness and resolution are not 
necessarily the only criteria 
for judging a lens. The 
quality or value of a lens can 
only be determined by look- 
ing at what it is needed for 
and how itis likely to be used. 


Sharpness and resolution 
Fine detail (represented by 
lines ona test chart) can 

be affected in different 

ways by alens. It can have 
clearly visible edges—good 
edge sharpness—without the 
separate details being 
resolved. Or, all the details 
may be resolved without the 
image looking very sharp 


Shallow edge gradient 
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Good resolution 


Advertising Arts 


Darkroom 


Push processing B&W 


The speed of your film is often a severe restriction on your picture 
taking capabilities. But you can push film speed either by 
increasing development times or by using special developers 


rm 
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there is still one more Way out landscape For something just 
thing that done: you can increase a little out of the ordinary, try push 

the ASA n r of the film and c processing films used in full daylight 
nsate later by changing the develop- 


look 400 ASA 


through the viewfinder of your 
and find that, even with your 
aperture wide open, you cannot s 


shutter speed fast enough for a hand nt you give the film ker's recommended standard’ 
held photograph. There simply is not developer for normal photography 
enough light And in the second place, the picture 


mere are many solutions to the a is 
problem, most of which call for extra ment to incree 
equipment and ha’ attendant di is known a: 
advantages. You can add ¢ a light simply, p' 
a flashgun—and quite possibly destroy taking photographs in 
the visual mood that you want to capture. has some disadvant: 
You can fita faster lens—if you canafford these are outweighed by the benefits. photographs, you may find that you can 
one. You can put your camera ona tripod There is nothing sacred about film expose your black and white films at 
—and hope that your subject holds speed and ASA numbers. They are no ratings which are appreciably higher 
Or you can use a faster film Qu are more than indications of the sensitivity of n the quoted As 
not already using the faste: ~ nder certain standardized cir- 
find c : abers of black vantages 
This last course is probably tt are established by the image quality can be 
for no extra bulk who proc test rolls in a using the slowe 
ment, yetleaves youmobileandrelatively standard developer and compare the must be de 
inconspicuous. For th Nn, ASA results with a standard degree of exposure. Faster films are generally 

) black and white film is regarded a lopment that has been found to give grainier and less sharp than slow ones, 
standard by most press photographer prints that are acceptable to most and pushing only makes grainin 
and others who want to take pictures people. This has certain dis- worse. In theory, sharpne also suffers 
poor or unpredictable lighting advanta: first place, many when film is pushed, but in practice you 
light is too dim even for people di use the film may find that the higher shutter speeds 


quality that others may find »ptable 
may not be quite what you want for your 
photographs. By taking advantage of the 
different types of developer that are 
available, and by carefully deciding at 
often what level to ‘peg’ the quality of your 


j film has 
ry best 
only by 
and this 
eloped correctly after 
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| Exposed at 400 ASA BEST WORST NEG 


A complete length of 
Ilford HPS film was 
exposed at 
rating of 400 A 
and sections of this 
were developed in 
different developers 
or for different times 
Development tin 

in ID-11 dil 
is normally 12 
minutes. But for 
this shot, 18 
minutes proved 
better. The neg 
(top) has more 
contrast than w 
normal deve: 
The densest neg 
(Paterson Acuspeed, 
lower) is acceptable 37 =e 3A 


nom 


pm 
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Exposed at 1600 ASA BEST WORST NEG 


other roll of HP: 
osed at 


SA and sections 
of this were processed 
in ordinary and speed 
increasing develope 
The most satisfactory 
print was obtained 
from film developed in 
Baumann Diafine (top) 
although comparable 
quality was obtained 
by using Paterson 
Acuspeed. About the 
only really unprintable 
negative (lower) came 
from film which 
received the ordinary 
12 minute ID-11 

(1 + 1) development 


| Exposed at 6400 ASA BEST WORST NEG 
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This is a really testing 
lighting situation 

where available light 
photography poses 
immense difficulties: 
HPS was exposed ata 
nominal rating of 6400 
ASA. Baumann Acufine 
yielded by far the 

best negative (top) 2 BA 
in the printing 

used for these tests 

Images from Paterson 
Acuspeed (normal 

time) and diluted 

ID-1] push processed 

for 24 minutes could 

be of some use, but 
negatives are very 

thin and require 

careful printing 6 
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solution is poured in. The activator 
immediately makes the developing 
agent start to work. 

‘The first solution is formulated in such 
a way that the concentration of develop- 
ing agent soaked into the emulsion is 
just sufficient to develop the negative 
highlights. So when the activator comes 
into contact with the film, the developer 
in the highlights—the dense, fully expo- 
sed parts of the image of a negative—is 
quickly exhausted whereas development 
continues in the shadow areas. The 
result is a considerable boost in the 
effective film speed and a reduction in 
contrast. 

In addition, two-bath developers are 
particularly easy to use since the degree 
of development they give to film is 
governed primarily by the concentration 
of the first solution rather than by time or 
temperature, As long as the temperature 
and time are approximately correct, 
the film will be properly developed. 


Chromogenic films 
Although very high speed films have 
been available for some time, these have 
in the past been very grainy conven- 
tional type films such as Kodak 2475 
Recording film and Kodak Royal-X. 
These can be processed in much the 
same way as ordinary high speed films. 
Lately, however, the new chromo- 
genic films such as Ilford XP1 and Agfa 
Vario-XL have become popular with 
photographers seeking more speed. 
Their manufacturers claim that these 
films give satisfactory results at any 
speed rating from 125 to 1600 ASA. 
With such a considerable reserve of 
speed, there is little point in push 
processing the film, and Agfa give no 
recommendations for pushing Vario-XL. 
Ilford, on the other hand, do give 


extended processing recommendations 
for use when their XP1 film has been 
Ceres pee ASA or 1600 ASA. At its 
standa) processing temperature of 
38°C, XP1 should be developed for 63 
minutes at 800 ASA or for 9 minutes at 
1600 ASA. 

‘This has advantages, since it enables 
an image to be produced that can be more 
easily printed, but it is not without its 
disadvantages. XP] is designed to give 
optimum results at 400 ASA, at which 
speed it behaves like a very sharp, fine 
grain film with unusually high speed. 
The emphasis of XP] is on image quality 
rather than speed, and pushing this film 
tends to defeat its designed purpose. 
For this reason, Ilford suggest that for 
maximum speed you should use their 
conventional HP5 film developed in 
Microphen. 

There is no recommended method for 
pushing Vario-XL. However, if you wish 
to experiment with increased develop- 
ment of this film, try giving a five minute 
development time instead of the recom- 
mended 3} minute time in C41 chemi- 
cals. This should give about a one stop 
increase in film speed. 


Making your own tests 
If you intend to do a great deal of low 
light photography, it will be worthwhile 
making a series of tests to establish an 
accurate set of times for push processing, 
even if so-called speed increasing 
developers are used. These tests are 
straightforward, but you must take all the 
usual precautions to make sure that the 
processing conditions remain identical 
if results are always going to hold true. 
The tests involve photographing the 
same subject at a range of exposures 
corresponding to different film speeds. 
This is done on several strips of film, 


How grain size increases 


Fog level goes up 
with film speed 
as well as grain 
size. HPS has 


much less fog 
when processed 
normally (right) 
than when push 
processed 

(far right) 


Fog level changes 


Sections of x 12 
prints from HPS 
exposed at 400 ASA 
and developed thus: 
1ID-11 (1+1): 12 
mins, 218 mins. 
324 mins. 

4 Acuspeed. 

5 Diafine. 

6 XPI processed 
for 1600 ASA 


Darkroom 


which are then push processed at 
different times. 

Choose an even-toned subject such as 
a specially arranged still life or test 
target, and make exposures correspond- 
ing to a range of different ASA values. 
For 400 ASA film, start with a 200 ASA 
exposure, and progressively double 
this on each subsequent exposure so a 
range of, say, up to 6400 ASA is covered. 
Take careful note of your sequence of 
exposures so a particular ASA rating 
can easily be traced after processing. 
The ideal way to do this is to include a 
note of the rated speed in each frame, 

Your camera meter may not operate 
at the higher end of the ASA speeds 
range, but it is a simple matter to 
continue halving the exposure once the 
limit is reached. 

Repeat the series of exposures several 
times so you have enough strips of film 
for testing a range of development 
times, but these have to be ‘split'—in 
darkness—before processing, You 
should be able to get at least two tests 
on each film so you have enough strips 
for testing a range of development times. 

If you are being really thorough, the 
range of times should start with the 
development time you use for the normal 
400 ASA rating—you can use this test to 
check whether your equipment, tech- 
nique and methods of photography match 
the ‘normal’ rating. A better quality 
image at other than the 400 ASA expo- 
sure would suggest otherwise 

You can then use the remaining strips 
to gauge the effects of increasing the 
development time beyond the normal. If 
the film or developer maker gives 
suggestions for push processing, use 
these as a basis for your own experi- 
ments. Otherwise, set yourself a range of 
increases—say, an extra 25 per cent, 
50 per cent, 75 per cent, 100 per cent, 
and so on—and progressively work 
through these until it is clear that the 
resulting quality of the image is no 
longer of use to you. 

The test sequence can be repeated for 
any other film and developer combin- 
ation but there is little point trying to 
push process films slower than 400 ASA 
for anything other than a rescue opera- 
tion of a whole film length known to be 
underexposed. 

If speed-increasing developers are 
push processed much beyond their 
‘normal’ development times, you risk a 
rapid build up in the fog level. Never- 
theless, you may find it an interesting 
experiment to conduct a test sequence 
using these special developers. The 
range of effective ASA values could 
then be increased considerably beyond 
the 6400 ASA mark used for standard 
type developers, but you will notice a 
rapid fall off in quality before these 
levels are reached. 

You can establish which is the most 
effective ASA rating for a particular 
development time effectively only by 
printing your images. The ASA value 
which yields the most satisfactory print 
image can be checked from your notes. 


World of photography 


One of the youngest wildlife photographers working today to have 
achieved a worldwide reputation, Jean-Paul Ferrero travels the 
globe photographing the subjects he loves best 


it for hours 
to achieve 
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Kangaroos Picked out by the sunlight 
this group of red kangaroos were 
photographed during a six month project 


ation is 


Varanus rosenbergi A rare lizard taken 
Bluff Knoll in the middle of the 
Stirling Ranges in Australia 
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strated by the six months he spent in 
Australia exclusively photographing 
kangaroos: ‘If you want to do something 
well then you have to spend your whole 
time on it you have to do it and not 
think about anything When I 
photographed kangaroos, | intended to 
have the best pictures of them ever 
taken. I think I succeeded. It took me a lot 
of time but it was worth it. That's the only 
way you get recognized and get work. If 
you do bits and pieces of everything it's 
just a waste of time in terms of business 
and a job 

It is not always possible for Ferrero to 
find the financial backing for his long- 
term projects. Instead, he manages to 
earn a living by doing shorter assign- 


ments, After working for a number of 
French magazines he started doing 
mments for GEO in the late 70s. 


e ranged from a news story on 
the reintroduction of the barbary ape 
Morocco to more extended essays 
2 the one h tly did on horses. 
covering the stud of France 

Like many other professional photo- 
graphers he is keen to point out how 
little of his time is actually spent on the 
assignment itself. 'l only spend about 50 


per cent of my time actually taking 
pictures. The other half will be spent 
making notes, captions, looking through 


my files, sending invoices and on 
administrative work generally. | would 
love to get rid of all that stuff—I would 
love to spend 24 hours a day taking 


pictures of wildlife, but it's just not 
possible. I have to pay t 
errero's projects nments 


also help to build up his picture library 
from which he now earns around 40 per 
cent of his income. He operates the 
library jointly with his agents in Paris and 
London. ‘Basically, I'd like to get more 
interesting assignments and to get rid of 
my library completely to my agents, but 
that's a big step to take." 

Although much of his work displays 
exemplary use of light, movement and 
composition, Ferrero is reluctant to 
admit to having a particular style: ‘It's 


a different subject, | have one way to 
photograph it and | just don't care what 
has been done before. I think the light 
and the way I feel at that moment 
command the way | work.’ He con: 
cerned to ‘take pictures that show very 
well what must be shown and what I 
think should be included in the p re 

He recognizes that his work is con- 
stantly and subtly developing and 
changing. ‘I'm much more involved in 
movement now and in showing animals 
in their environment, like the picture of 
the lizard which i saw ona rock at the top 
of Bluff Knoll in Western Australia. That 
Species was only named two years ago. 
Before that it was considered to be a sub- 
species. This is one of the first pictures 
ever taken of it in the wild 

In the pursuit of his subjects Ferrero 
has also found that it is not only planning 
research, and immense patience that are 
essential. He also has to learn to deal with 
some of the end! 2robl hat beset 
any photographer who works far from 


the resources of so-called ‘civilization 
and often in dangerous situations. 
Vehicles may break down in the middle 


of deserts and on while waiting to 


an rain forest and got 
d with le S 
‘0 get his pictures, Ferrero travels 
with a lot of photographic equipment. He 
goes prepared for any eventuality 
When you rely on taking pictures to 
make your living, you can't afford to take 
any chances. | really hate to be in a 
situation where through lack of equip- 
ment I can't take the picture I want to 
take,’ As a result, he ends up travelling 
with four cases of equipment weighing 
over thirty kilos in all 

These contain F2 and FE Niko 
well as a special motor-driven 
which takes up to ten frames per second. 


Stud farm in France (left) photographed 
for GEO, and the rare Siberian crane 
(below) in Bharatpur, India 
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Shepherding the flock A perfectly 
framed picture of a group of sheep 
taken in rural France 


He also carries a wide range of lenses: 
18, 24, 105, 150, 155 macro, 180, 400 and 
500 mm. In addition he carries a medium 
-format outfit—a Mamiya 6 «7 with 37. 
50, 90, 180 and 360 mm lenses. 

When taking light readings Ferrero 
prefers a hand meter. ‘I don't really lik 
the automatic TTL meters. You get so 
many problems with batteries—you just 
can't rely on them.’ Instead, he uses a 
Pentax Spotmeter with a one-degree 
angle of acceptance, ‘It's very good, but 
it was hard for me at the beginning 
because you don't know what you' 
measuring. You can make mistakes so 
easily, but once you know how to use it 
you get beautiful exposures. I'm begin- 
ning to know about different lighting 
conditions now—I've got a spotmeter in 
my eye 

Ferrero also travels with two Norman 
flash units and a Linhof tripod which he 
values greatly, after being let down in 
the field by other well known and highly 
respected brand-name tripods. However 
he uses little other special equipment 
My basic filter is a polarizer and that's 
it, although I may sometimes use correc- 
tion filters if | have a particular film in 
my camera.’ 

Black and white film holds little 
attraction; Ferrero works almost exclu- 
sively in colour. ‘I prefer Kodachrome 
for sharpness but not so much for the 
colour rendition. It's harder and harder 
to get a good green. For colour ren- 
dition I prefer Ektachrome 64 

Processing faults have also plagued 
Ferrero from time to time: 'I've had a lot 
of problems with scratches and colour 
shifts in my film. On a roll of 36 exposures 
I will only take 12 usable pictures as | 
take each photograph three I've 
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World of photography 


Sea cliffs The majesty of the 
on the Great Australian Bight 
emphasized by the shafts of su 


Thorny devil A strange feature of the 
harsh deserts that cover most of 
Central Australia 


Still lifes can show the photographer at his most creative—even the 
most mundane things can be subjects and it is the photographer's 
skill in identifying and arranging them that is the key to success 


Black and blue An unusual viewpoint on 
an obj s mundane as a coffee cup 

its texture echoed in the background: 
creates a strong abstract design 


Creative approach 


to the right of the coffee cup and a pair of 
opera glasses lying on an opera house 
programme beside the packet of 
cigarettes and slightly under them, then 
you have an example of a completely 
‘arranged’ still life, 

If you consider this imaginary adver- 
tisement, it becomes clear that this is 
not a random selection of objects but 
that each has been carefully chosen to 
contribute towards a particular theme. 
In this case, the theme could be des- 
cribed as one of elegance. The adver 
tisers want their brand of cigarettes to 
have a glamorous image and have 
designed the photograph with 
mind. On closer inspection, you may 
notice that the lighting, in particular, 
contributes towards the mood of «¢ 
gance. Directional lighting with pro: 
nounced shadows helps to sugges 
end of a formal night out. No detail in a 
still life should be overlooked when the 
success of the whole effect d ds on 
all the elements mentioned combining 
to create a complete image—not simply 
a collection of mundane objects 

A classic example of a still life which is 
a success for just this reason, is called 
Theatre accident: the spilled handbag 
taken by the American photographer 
Irving Penn. The colour photograph 
contains 18 separate obje 16 of which 
have spilled out from a gold 
handbag that has dropped on the floor 
beside a foot in a black patent leather 
shoe in the corner of the shot. The foot, 
the bag, and the objects that spill from it 
are looked down on by the camera 
above them. The miracle of this par- 
ticular still life is that all th different 
things, apparently dropped and fal 
out at random, fuse together into a who! 
that is totally effective. Every object was 
selected to contrast with or complement 
the others by its material, i 
its colour. The actual arrangeme 
each object that has ‘fallen’ from th: 
leads the eye on a swift journey of 
satisfaction. 

The glory of still life photography is 
that it really does not require either 
sophisticated apparatus, a big studio 
set up, or professional lighting systems 
Nor does it require complex arrange- 
ments to be wholly satisfying or fully 
creative. A country loaf, a wooden bread 
board, a breadknife, a fat hunk of fa 
house cheese and an apple or two (one 
of them a windfall with a leaf or two 
attached to the stalk) could make a 
wonderful still life. So could a bunch of 


Virginia Woolf's desk Carefully chosen 
and arranged artefacts evoke something 
of the writer and the way she worked. 
Pink cockerel Beaches are always good 
places to look for still lifes—here 

direct sunlight makes unpromising 
rubbish part of a strong composition. 
Vegetables A natural setting can set 

the tone for the subject. Tulips A sign 

of unfinished activity—an artist's 
crayons resting on the paper—enlivens 
4 still life. Pencils Close in and look 

for colour, pattern and texture 
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The morning catch 
boats 


Creative approach 


delicate ligh 
to highlight th 


Mushroom picking S 
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Darkroom 


From colour to B&W 


Many photographs have far more impact in black and white than 
they do in colour—why not try printing some of your colour negatives 
on to black and white paper to create an entirely new picture? 


t photographe 
lour fil as a mi 
scasion: 
nh more suitak 
rd a scene in 


solution to this would be 
loaded with 
2 expensive 
there is an 
he problem 


Fortunately 
lution to 
ake blac! 


negat 


colour 


printin 

» slightly more 
can be of \ 
respects 
rom a normal 
ind white negative. 
ake a black and white print froma 


gative, you can either print it 
ctly on normal bro 


Problem for B & W Subtle differences 
in light colours, isolated patches of 
bright colour, and severe contrast make 
this hard to print in black and white 
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1egative. This f 
int, and although 
usually of the t 
be adequat 
transparenc 


»duce: 


acceptab! quality 
contact printed on low speed fine grain 
panchromatic filn 


Printing from colour negatives 
You int a colour neg 


omide paper, 


on 


print is 
agenta and 
arent 
that the tone 
id to the 
hings that 
in tone while all 
eflect blue 
dark or even black 
colour negatives are 
coloured film. 
light strong’! 
inting exposures tend to be very long 
Whi 
acceptable fo 
or making 


in the print do n 
tones in the ori 
e blue are vi 
other colours 
reproduce as 

In addition 


tact prints, for 
you should 


Ordinary bromide On ordinary bromide 
Paper, even a good print from the colour 
negative looks flat but itis suitable for 
quick proof printing 


This 
y balanced tones in 


results 


ble 


pgative: gives 
and. 
ilar to 


white 


are 


om and 


sensitive to 
ould ideally 
although you 
aber safelight 


paper is 


2 a ve 
13) if you prefer 


4 no special 
gh devel- 
m 1} and 
10uld use a 


time. This is 
he paper in 
low level 
1 r the 
image earing as you would in 


conventional black and white printing. 
Set up your enlarger as normal and 


nake an exposure test print in steps. 


sxposure than a c 
ent in normal black 
a guide, 10 secone 


ate for a 20 x 


mparable enlarge- 
and white printing, 
t f/11 should be 
argement 


nt should 
t from a 
1owing deep 


you can us 
of panchromatic paper 


the pro- 
to pro- 


Panchromatic paper Printing the same 
negative on Kodak Panalure Il RC paper 
gives a better, more realistic separation 
of tones, and stronger blacks 


Using colour printing filters 


One of the attractive features of making 
black and white prints from colour 
negatives is the degree of control you 
have over the tone recorded for each 
colour in the original scene—providing 
you print on panchromatic paper, such as 
Kodak Panalure II RC. If the tones in the 
black and white print are to correspond 
to their value in the original—that is, if the 
print is to look similar to one made from a 
normal black and white negative—you 
can make a straight print (below left). But 
just as you can use filters to alter the 
colour balance when printing in colour, 
you can use filters to alter the tone given 


by each colour in the black and white 
print. For the print below right, a yellow 
filter was used and the effect is similar to 
using a yellow filter over the lens when 
shooting in black and white. Anything 
blue in the original scene is darkened so 
that white clouds stand out against a dark 
sky. To lighten the tone recorded for a 
colour, print through filters of the same 
colour: to darken the tone, use filters in 
its complementary colour. The effect of 
filters is to alter the colour of the printing 
light and the results given by various 
coloured printing lights are shown in the 
colour patches reproduced below. 


Colour patches Compare how filtration affects the reproduction Without filtration White light printing without filtration 


of this colour scale on Kodak Panalure II 


gives the most satisfactory reproduction of the original 


Printing with yellow light Yellow is lightened significantly but Printing with blue light All colours containing blue are 
otherwise the black and white reproduction is very good lightened ; other colours are unaffected 


Printing with magenta light The scarlet/magenta patch is Printing with green light Brown, purple, scarlet and red 
lightened and yellow and red match purple and blue in tone are darkened to a point where they are almost black 


Printing with cyan light Blue is lightened slightly Printing with red light Colours containing red light are 


but all other colours are darkened 


lightened, yellow is unaffected, blues are darkened 
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Using an interneg The best way of 
making a good quality black and white 
print from a colour transparency is to 
produce an infernegative on panchro- 
matic film. Cut down excessive contrast 
by overexposing slightly and then 
underdeveloping. The best quality can 
be obtained by making an enlarged 
copy negative and contact printing it 


duce special printing e! 
sensitive to light o! 
ur filtration to con! 
in the print. 1 


: ; i by 

using filters when actually taking black 
and white photographs 

To darken é ake 

F its 

ntary © 1a 

insert correction 


2 filter drawer befor 
sure. If your 
our head, simply dial in the required 
nt of filtration 

exact amount of fil 
n the effe 


control to produce 
ation of tones, 


Printing from transparencies 
four differe 
and 


sized copies by contact 
uitable panchromatic film such 
X or Ilford Pan F in 
r access to large- 
eet film, you may prefer to make a 
py enlargement by using your en- 
r to print your transparency on this 
al, The resulting print-sized nega- 
on normal 


atomic 


If } 
r If you 


sed, it is best 

uake a range of exposures so that you 
lect the negative which has the 

y for your purposes. If your 
are correctly exposed and 
arp in the first place, the 
prints should be of good 


ermediate 
y on 


an re 


to black and wh 
SLR, ordin: 
attachment for thi 
the t 


729. 


F J quality 
scription of If you want to make a colour negative 
126 t original colour slide, proceed in 
y the same but print it on 


paper. 


prefer to 


John Ward 


Darkroom 


Direct reversal For quick proofing of : shschinsunatin— thet 
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Understanding... 


BASIC LENS (SSW 


For a really sharp picture, a lens must be able to render the tini 
features of a subject clearly and a number of simple tests have been 
devised to establish just how much fine detail it can resolve 


»st people have had the 
rience of taking what 
thought was a good shot 
to find, when looking at 
print or slide, that it 
I as they anticir 
are a number 
sons why this ha 
uding camera faul 
poor technique 
faults are a 


are 
re 


ful to be able 
ros y of lens 
=} ion of a cam: 


to test the 


image is 
. howe’ * 
aberrations cannot be 
corrected. This means 
the image quality ine 
varies from centre to edg 
and at different apertures. 
And even an otherwise pe 
fe lens suffers from 
effects of diffraction. 
In addition, the complexity 
fa lens and the fact that each 
ent is ground and polish- 
d individually, rather than 
from a mould, 
individual vari- 
ons and the a 
bly will give variatic 
in perform: 


fu ily 
that 


Kim Sayer 


1 are 


Lens testing charts 


The tion is that the 
ed lens is to 


and not the 
ie 

f performanc 

ing power 


criterion 
the r 
page I¢ 
its ability to di: 
tween closely 


points 
act, as limited by 


errations and 
To test for resolution, and 
obtain 1erical value for 


(sometime 
chart) 


point 


has 


source’ 


this 


lines printed on 
Many patterns have 
n devised, but most use 
bars or lines with a 
ngth to width ratio of 5:1 


The: 
grouped in two se 
ch set at right ar 


e 


other, to te: 
i tism (see page 906). 
i ar or line with its 
adjacent space is called a 
line-pair. Resolving power is 


d in terms of spatial 
frequency—that is, the fre- 
quency with which the lines 
appear on the image—and 
easured in line-pairs 
per millimetre or lpm—also 
sometimes known as cycles 
mm. The bars are in 
s of decreasing spatial 
distributed 
area—often 


w of the lens. Ifa bar has a 
width of 0.1 mm, the line pair 
i 2 mm wide, and gives a 
spatial frequency of 5 Ipm. 


This is the finen of 
detail which the average 
human eye can perceive in a 


6x8 inch (1 2 
print at a distance of 2! 


This frequency is often quoted 
as a minimum standard for 
But al- 


resolution in prints. 
though the spatial 
which must be 
print is only 5 


mm shot to prod 
result the image 
negative must res 


Ipm, as it need: 


largement to 
required print 
lenses will giv 


resolution than thi 
full aperture, so gr 
largements are possible. 
When a test chart is p 
graphed, it is 
for the image 
same as the 
reproduction), 
reduced in the in 
2m pattern which 
20 times will p 
a spatial freque: 
on the film. 
Tests for resolving power 
depend on the Target 
Optical Contrast (TOC) 
high contrast he 
tinguish between 
and spaces and s 


Fall off With every lens, 
definition deteriorates towards 
the edge of the frame 

higher value for 
power. Most te: 
a high TOC 


resolving 
arts have 


Photographing the chart 
The actual image of the test 
t formed by a lens can be 


1g a micro. 
prevents the 

results being affected by the 
1 and proce ng. But for 


oeople it is nece 
ord the image 
examine the ni 

It is important that the chart 
is evenly illuminated and 
photographed with the cam- 
era solidly supported, with 


sary 
on film 


the film plane parallel to the 
chart. The position of the fil 
in the a is normally 


marked by 
symbol, a circ! 
through it. The 


film plane 
with a line 
ance from 


the lens to the 
times the foc: 
lens, which giv 
chart to image. 
t up, the chart 
and the 


Spatial frequencies of the bars 
in the image correspond to 
the values on the chart. 

The chart is photographed 
using a slow, fine grain film 
in order to record as much 
detail as possible, The film is 
exposed and processed care- 
fully, as too much or too 
little exposure or develop- 
nt can affect the results. 
Even when perfectly exposed 
and developed, film cannot 
record all the detail given by 
a top quality lens. So the 
information about perfor- 
mance given by these tests is 
for the lens plus film com- 
bination 

A line or bar is resolved if 
it can just be distinguished 
from the background. Prac- 
tice is needed to judge this, 
and a powerful magnifier or 
microscope is required to 
examine the negative. This 
technique does not allow the 
absolute performance of the 
lens to be measured. But 
standardizing the film and 
development allows differ- 
ent lei to be compared 
Furthermore, the same lens 
can be compared at different 
apertures, and across the 
field of view. The accuracy of 
the focusing system or scale 
can be checked by repeating 
exposures at various settings 
of the focusing ring. Any 
darkening of the image to- 
wards the edges shows that 
the lens suffers from vig- 
netting. And  distortion— 
barrel and pincushion—is 
revealed by bending of the 
straight edges of the chart 

A typical resolving power 
for a good lens is 100 Ipm at 
the centre of its field, dropp- 
ing to 35 lpm at the edge at 
its best aperture 


Infinity tests 
By their nature, test charts 
must be photographed in- 


Infinity test The collimator 
set-up effectively produces 
a subject at infinity, and 

can reveal lens aberrations 


il 
Ml 


Test charts The basic design 
(left) is repeated overa 

large area (above right). 
Another chart design is 
shown on the right. 

These illustrations cannot be 
used to make your own tests 


doors at comparatively close 
stances, This can be un- 
satisfactory for a number of 
reasons, the most important 
of which is that most lenses 
are designed to perform best 
with distant subjects. 

One way to simulate an 
infinitely distant subject is to 
use a collimator, This is a well 
corrected lens used to forma 
tiny point of light, which then 
becomes the object for th 
lens under test. This is called 
a star test, and a number of 
aberrations, such as coma 
can be detected by it. If such 
aberrations are present, the 
point is distorted. However, 
this is a laboratory method 
which, once again, uses a 
microscope to examine the 
actual image formed by the 
lens, rather than using film. 


MTF tests 

Testing using bar charts only 
an indication of 
ion. The slightly 
subjective aspects of sharp- 
and definition are not 
counted for, A more 
phisticated test method 
g the Mo tion Transfer 
tion (MTF) can allow for 
contrast (which affects sharp- 
and is dealt with in a 
quent article. 
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Advertising Arts 


World of photography 


Brian Griffin 


Brian Griffin is a young English photographer who produces haunting, 
evocative portraits. By his very individual use of light, he creates 
striking images to illustrate his subject’s personality 


camera club ev 


id Bailey 


Brian Griffin set out to photograph David Bailey and 
ended up at the end of the session as the main subject of 
what is also a striking David Bailey self-portrait 


Chairs Taken in the empty ballroom of a hotel in 
Manchester. Griffin made a stack of some of the gold 
chairs, which actor Jeremy Irons used as his set 


Man in middle Griffin photographed Len Murray, 
leader of the British union council, between two doors to 
symbolize a man working with both unions and government 


Brian 
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Lene Lovich One ofas 
taken ina vast stainle. 


World of photography 


Sir Alec Issigonis The designer of 
the Mini car was photographed at his 
home near Birmingham holding a roll 
of technical drawings 


Marshall McLuhan Griffin ph 
graphed the writer against the 
board ina lecture theat 
chalked the arrows on the blackt 


suggest an energy flow 


Shoe manufacturer A ; 
Manolo Blahnik who rur 
quality shoe stores. ‘He pu 
hand to shield his eyes fro’ 


bright lights and I took the shot 


Iggy Pop It is unusual for Griffin to 
be able to get to know his subject 
but in this case he spent two wee 
with the singer before taking the 
cover shots for his album ‘Soldiers 


Equipment file 


Budget studio flas 


The versatility of amateur studio flash systems enables you to achieve 
professional results impossible with simple hand-held units 


Dh / 


Studio flash 


Girlin red 


Flash power and exposure 


Flashmeter 
Manufacturers’ 
recommendations 
cannot always 
give the accuracy 
needed for 
exposure 

and a proper 
flashmeter can 
be an invaluable 
extra. Unlike 
some, this 
Minolta meter 
gives a reading 
directly in 

f-stops. 

Studio flash 

The Bowens 
Bo-lite 200 is 

an inexpensive unit 
that comes with 
reflector and 
modelling lamp. 
Awide range 

of accessories is 
also available 


Flash systems 
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Dave King 


Equipment file 


Choosing a system 


Improve your technique 


When a light source and the scene it illuminates both appear in a 
picture, the capabilities of film, lens and photographer are 
stretched to the limit—but the final image can be brilliant 
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Black car O. 
exposure 


Roadside view 
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Getting the exposure right 


padlight trails 


Music lesson F 


windows—may be the only parts of the 
subject that are bright enough to appear 
on film. Here, shadow detail usually 
disappears completely, so overexposure 
of the light sources is not so acceptable— 
they make up the principal subject. 

Each individual case must be judged 
on its own merits. Think carefully about 
which part of the picture constitutes the 
main point of interest—are you trying to 
take a photograph of the light source 
itself, or is the area that it illuminates 
more important? The TTL meter in a 
camera generally indicates an exposure 
which records a plain subject as an even 
mid tone on the film. To measure the 
exposure, then, you must first decide 
which part of the subject is to appear asa 
mid tone, and take a selective meter 
reading from that part. 

In the case of the backlit portrait, 
mentioned above, the model's face is the 
area which is to appear as a mid tone. 
Though this is in shadow, it is the area 
from which you must take a meter 
reading. ‘The sun is still included in the 
picture but in this case, it forms a burned 
out area of overexposure. 

For the night scene, the situation is 
different. Here, the important parts of the 
picture are the light sources and the 
areas around them, so your meter 
reading should concentrate on these 
parts of the picture and not on the 
shadows. A reading taken from the roof 
of a car parked under a street lamp 
should suggest an appropriate exposure. 


If you have an automatic camera, key 
tone readings like this may be quite 
difficult. If possible, use the camera 
manually, or use the memory lock 
button if your camera is fitted with one. A 
straight reading taken in the normal way 
will almost certainly lead to under- 
exposure when a bright light source is in 
the picture, unless it is balanced by an 
equivalent amount of deep shadow, so if 
you have neither manual control nor a 
memory lock, you may be able to get the 
correct exposure by using the backlight 
button or exposure compensation dial, 
which should be set to x4, or +2. Alter- 
natively, reset the ASA dial to a lower 
film speed—this will also result in extra 
exposure. Asa further precaution against 
incorrect exposure, try and bracket your 
pictures if you can, by making exposures 
at one stop above and below that recom- 
mended by the meter. 

The problems that crop up when a 
light source appears in the picture are 
very similar to those encountered when 
lighting comes from behind the subject 
or from one side. The harsh contrast 
that this sort of lighting generates can be 
reduced by using fill-in flash, or a 
reflector to put light into the shadows. 


Using flare creatively 

It is not always necessary to totally 
eliminate flare, and sometimes it can be 
used to brighten up a dull picture. The 
two different types of flare—general 
veiling flare and octagonal diaphragm 


Improve your technique 


Sun and flowers Octagonal flare spots 
need not spoil your picture. In this 
image they echo the drops on the leaves 


spots can be generated in different ways, 
and each gives quite a different kind of 
feel to the picture. Veiling flare conjures 
up a misty, romantic mood, but brightly 
coloured flare spots give an impression 
of dynamism, and a modern, active look. 

Veiling flare is only too easy to 
produce. Pastel and soft focus filters rely 
on it for their effect, but there are 
simpler, cheaper ways of introducing it. 
Lining a lens hood with crumpled metal 
foil is a sure way of doing this—pieces of 
gauze or crumpled cellophane partly 
covering the lens are equally effective. 
Try breathing on the lens in cold 
weather. Though this requires no extra 
equipment, it is rather unpredictable 
Using a zoom lens at full aperture is a 
sure way of generating flare when the 
light source is visible in the picture. 

Flare spots are slightly more difficult 
to control. Set the lens to its minimum 
aperture, and press the stopdown 
button on your camera, If you then point 
the camera at the light source, flare 
patterns are usually clearly visible, but 
their position in the frame depends on 
that of the light source itself. Getting the 
string of colourful octagons where you 
want it may not be as easy as it seems. 
They show up best where they cross an 
area of shadow, and can be almost 
invisible on highlight areas 
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Robin Bath 


oe 


walk 


Walking in the country with a camera is a popular 
pastime. We accompanied Colin Molyneux, the noted 
landscape photographer, on a walk in the Welsh hills 


. 
, 
¢ 
: 
f 


Long shot This overall view of the 
area has simple shapes, but includes 
plenty of interest in the variegated 
greens of the trees. Waterfall Colin 
experimented with different exposure 
times. For this effect he gave a 5 sec 
exposure using a neutral density 

filter to avoid overexposure. Ferns 
Patterns feature in this 200 mm shot 


warmer 


ore 
ill 
colour, 
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Coach work 


The photographer's imagination is as important a 
factor as the subject itself in creating exciting images 
more so if the material is unusual or rather individual 


Night light 
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Improve your technique 


Metropolis 


If you are new to movie making with a Super 8 camera, a few basic 
techniques and a little careful planning should help make your first 
films exciting viewing rather than disjointed clips 

ad name m budgets 


of the notor > are used ywood can us' 
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of time 
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1 The opening shot of the film shows the mother 
dozing off to sleep, and the child looking bored 


3 A close up on the boy shows him losing interest in 
the beach, and looking round for other things to do 


A seaside story The most important 
characteristic of a film is that it 

tells a story, and when you plana film, 
you should make this narrative 
structure as clear as possible. The 
series of pictures on this and the next 
two pages show how a simple story line 
can be built from an afternoon's 

filming on the beach. This short 
sequence was conceived asa silent film 
—no words are necessary to tell the 
story—and could be shot with even the 
simplest of Super 8 cameras 


2 Asecond shot, from a distance, sets the scene by 
showing the two characters in seaside surroundings 


4 This is followed by a brief shot of the pier—a 
Point of view shot—which shows what he sees 


Plann: 
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5 The camera pans slowly along the pier, keeping 6 Moving back to the beach, the camera zooms in on 
the boy walking into the frame as it follows him the wrist watch of the mother to establish the time 


of 


Newsk. te 
9 On the pier again, the camera pans to follow the 10 The mother discovers the boy on the dodgems, and 
mother, who finally leaves the frame at the right we see a brief view of her angry expression 
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Improve your technique 


7 The boy continues to play on the pier. This shot is 
held for 12-15 seconds, as there is plenty of activity 


8 Meanwhile, the mother wakes up, and then we see a 
point of view shot that shows us the elapsed time 


11 Another point of view shot—this time a close-up 
of the boy as he whizzes round the pier 
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12 The final shot brings the film to a clear and 
definite conclusion—mother and child happily united 
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Understanding... 


ULF CUAYyes 


Image sharpness depends upon more than resolution of fine 
detail, and for a more complete picture of lens quality, its 
Modulation Transfer Function must be measured 


Sharpness A contrasty shot 
can look sharp even when 
resolution is poor (left). 

A low contrast shot, on the 
other hand, looks unsharp 
despite the fine detail shown 


art are not 
ated by 


1100 


Paul Williams 


Michael Freeman 


Typical MTF curves Lens A 
gives high contrast with 
coarse detail but cannot 
resolve fine detail. Lens B 
gives generally lower contrast 
except at high spatial 
frequencies, where itis 

better than lens A 


o 

2 

Ss O05 
01 


lighter spaces in between. 
The fading is very even and 
carefully controlled so that 
if the intensity of shading is 
measured at various points 
across the pattern of lines 
and plotted on a graph, the 
graph shows a sequence of 
symmetrical waves, referred 
to as sine waves. 

Consequently, scientific 
wave terminology is used to 
describe the characteristics 
of the pattern, Fineness of 
detail is therefore described 
in terms of the frequency of 
dark lines on the chart. A 
line-pair—a single wave on 
the graph—is a cycle and so 
spatial frequencies are given 
in terms of the number of 
waves in a given space— 
that is, in cycles per milli- 
metre. With coarse detail, 
there are few waves—few 
cycles—per millimetre: with 
fine detail, there are many 
waves — many cycles — per 
millimetre. 


MTF curves 
Modulation transfer factors— 
the loss of contrast in the pro- 
jected image—can be 
worked out for various spatial 
frequencies and plotted on a 
graph. This graph is the MTF 
of the lens under test, and it is 
specific to that lens. 
Nevertheless, it is notice- 
able that as the fineness of 
detail increases, so does the 
loss of contrast—as fre- 
quency increases, so the 
modulation falls, Eventually a 
point is reached where the 
contrast is so low that detail is 
lost. This, therefore, is the 
limit of resolving power of 
the lens. This limit is often 


Sinusoidal target M7F tests 
use a target with a gradual 
change from black to white. 
The target is oscillated to 
blur the black lines intoa 
continuous tone 


taken to be the point where 
the modulation transfer fac- 
tor has a value of 0.1 (some- 
times stated as ten per cent), 


Measuring MTF 
Measuring MTF and pro- 
ducing MTF data requires 
equipment which is beyond 
the reach of most due to 
complexity and cost. A typical 
set-up uses a target at the 
focus of a collimator lens (see 
page 1075). This lens makes 
rays of light from any point 
in the subject parallel, so that 
the target is effectively at 
infinity. The target itself is not 
usually like a simple bar 
chart, but often consists of 
rotating optical gratings 
which generate all the spatial 
frequencies needed 

After passing through the 
collimator lens, the light is 
focused by the lens under 
test, and examined with an 
image analyzer. This is a 
sensitive photocell which 
scans and measures the 
image intensities at each 
frequency. 


100 


spatial freqency (cycles/mm) 


MTF curves 


resolution limits 


200 


a“ bar target ideal 
a] 


distance —* 


“> bar target 


sine wave (MTFhtarget 


Graphs showing the change 
in tone across various test 
targets. The middle graph 
shows how the lens softens the 
edges of the bars in the 
projected image 


Modulation is measured 
identically in both subject and 
image so that the modulation 
factor for each frequency can 
be found. With modern test 
apparatus the MTF curve is 
plotted automatically by a 
machine linked to the image 
analyzer. 

Unfortunately, a single 
curve is inadequate, so a set 
is needed to give a fuller 
picture of behaviour. Curves 
are produced for on and off 
axis positions, with various 
wavelengths of light, and at 
different target orientations 
for each aperture setting of 
the lens. 

A very useful property of 
MTF curves is that they can 
be combined or cascaded 
together, to produce a single 
curve. This is done by simply 
multiplying together the 
transfer factor values of each 
part of the system at each 
frequency to give the re- 
sultant MTF of the system. 

MTF curves can be pro- 
duced for other parts of the 
photographic system, such as 
the film and the enlarger. The 
resulting curves can then be 
cascaded to give an MTF for 
the whole system, showing 
the performance from sub- 
ject to final image. 
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Creative approach 


Sunrises and sunsets can make many otherwise mundane scenes look 
spectacular, but you need imagination to create an eyecatching 
image and restraint to avoid the cliché 


a 
< 
5 
y> 


Creative approach 


Malaysian fishermen Brilliant colours 
are not essential for a dawn scene 
Death valley In the opposite direction 
toa sunset, you may find a patch of 
warm colour as the last rays of 

light stretch across the landscape 
Pastoral scene Instead of concentrating 
on the sky, the photographer has 
exposed this shot to feature the pastoral 
scene in the foreground. Waves Rather 
than including the sky itself, this shot 
combines its reflection with the water 


Colin Molyneux 


aye 


Sunlit building 
Direct light can 
make your shots 
attractive, but it 

is equally effective 
to use the light as 
itis reflected from 
other subjects 


RANT rsa 


Arizona rocks Warm 
light reflected in 

the rocks creates an 
attractive sunset 
shot—without the 

sun itself. The dark 7 
foreground shapes 

add extra effect 


Dawn at 2000 metres 
The graduated 
intensity of the blue 
sky and the dark, 
solid foreground 
create an attractive 
sunrise without 
dramatic colours 


Yachts in mist This 
shot does not exploit 
the light 
associated witha 


aa 
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Creative approach 


Sun and pylon For 
silhouette shots 

itis worth thinking 

of more unusual 
subjects to place 

in the foreground. 
A300 mm lens is 
ideal for this purpose 


Landscape For some 
shots, a low sun can 
be used to give 

extra qualities to 
ascene which already 
has enough interest 

to make an attractive 
photograph 
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Equipment file 


Genuine pocket cameras, 110s are popular 
as snapshot cameras or as ‘notebooks’ for the buff 


Steady grip 7 


selection 


110 versus 35 mm 


Underwater shots fo a depth of 
out tr ref 


Slide mount: 


Extra features Ba 


AGFAMATIC 901 motor 


Sophistication Th 


With simple colour combination techniques, you can ¢ 
create entirely new images in the darkroom or pee 
transform two ordinary shots into one striking picture = 


aa, . PT ——_ 


Leaves and form Combinations do not 
@ need to be complex to be effective—for 
2 this subtly attractive print, Sam 
2 Haskins, a master of colour combination 
@e « effects, made a simple sandwich of two 
NS carefully chosen images 


roduc 


a note of 


t print, 
2 details, and mark tt 
arger head if th 
being printe 


nd 
procedure to establish 
t exposure and filtration for 
d negative, keeping to the 
ture. Your processing mu 

consistent and you may find it bette: 
ess the first 
otes of all details 
nd enlarg nt 


Fusing the images 


ave to prep: 


ring the enlarger 
) from 


Floating castle Two negatives, one 
black and white (above left), the other 
colour (left), were printed in turn on 
the same sheet of colour paper. The 
castle was given extra filtration 

during printing to create unreal colour 


Tim Stephens 
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Ruins at sunset Two pleasant but dull 
slides can be combined to create a 
strong image. A straight shot of the 
ruins is scenic but, with a modern fence 
in the foreground, has little 
atmosphere (above left). The sunset, on 
the other hand, is pretty, but lacks 

any real centre of interest. Two 


alternative combinations (below) show 
the improvements that can be made. For 
each, the sunset sky was inverted and 
extra clouds have been added by 
dodging, which also helps to hide the 
edges of the two images. One 

was printed with natural colour 

(left), the other was filtered 


£ space left by the mask. 


glass platen during exposure. As this will 
affect filtration and the image formation, 
it must be left in position for the test and 
main prints. 

Where accurate registration is im- 
portant, you may have to use a pin bar 
on the edge of the glass platen, punch- 
ing both sheets of film. For registration 
details see page 927 

Combinations need not be restricted 
to just colour negatives. Colour with 
black and white and negatives with 
slides provide some interesting com- 
binations—and you can go further by 
printing on reversal material when your 
ideas begin to run out. 

Reversal material such as Cibachrome 
offers a particularly effective yet simple 
technique for combination printing 
When you place a simple mask on re- 
versal paper and overexpose the print, 
the area that has been shaded can be 
used for a subsequent image. If every- 
where but the masked area is greatly 
overexposed, any subsequent trans- 
parency image will only print in the 


As the mask could take the form of a 


 photogram (produced by objects placed 
¢on the platen of a jig, or directly on the 
F print surface) many interesting effects 


are possible if card masks and lith over- 
lays prove too complicated 

More than anything, colour combin- 
ation printing requires meticulous care 
and a critical attitude—a willingness to 
abandon combinations that do not work, 
or make adjustments until the effect is 
just right. Given this, you should be able 
to make high quality combination prints. 


Darkroom 


Choosing a subject 


Castles in the air are easily created 
using the techniques described in this 
article. But there are many other 
possibilities for creating unusual 
effects, limited only by your imagin- 
ation—and your collection of images. 

One approach—perhaps the easiest 
for the beginner—is to use soft-edged 
areas of images to create a dreamlike 
or fantasy element. Such an effect can 
be used to imply someone's thoughts, 
or their true nature, when used in 
conjunction with a portrait 

The sandwiching method requires 
carefully selected transparencies or 
negatives. The Sam Haskins picture of 
leaves used on page 1112 is an 
example. The viewer is forced to look 
at the image carefully to find the 
various elements, yet the overall 
effect is well designed and not con- 
fused. This is an important require- 
ment for combined images—the 
viewer should be intrigued, and 
maybe fooled, but not overwhelmed 
unless you are consciously setting out 
for such an effect. 

Why create such images in the first 
place ? Many of Haskins’ pictures are 
commissioned for calendars. Another 
major use of combination printing is 
on the covers of records or paper- 
backs. For some imaginative and 
skilful darkroom experts, what began 
as an entertainment has now become 
a lucrative and demanding profession. 
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World of photography 


Self-exiled from Czechoslovakia, Milan Horacek 
settled in Germany where he studied photography. 
As a photojournalist he now travels widely 


Head and hand Stark juxtaposition of a 
modern car with an old fashioned mural 
creates a striking surreal effect 


Palms and jet Another example of 
placing two unrelated objects in 
an unusual composition of contrast 


Grass fire Part of Horacek's story on 
the Sudan. He found it one of the st 
ult assignments he has had to do 


Cyclists’ knees Details such as these give a clear idea 
of the stresses and dangers involved in long distance 
racing. These riders took part in the arduous Giro d'Italia 


Savings bank The sign of this bank in Tucson, 
Arizona highlights the effect of the town's 
instant arch ture and stresses its temporary look 


Horacek 


World of photography 


Wildworld burlesque A long exposure 
has the effect of isolating the people 
are sitting together on the be 


Swimmers Horacek studied a tribe 
affected by the building ofa 
new canal fed by the Nile 


Projecting on to film 


Your enlarger has most of the features of a copying 
camera. With a little ingenuity, you can make high 
quality copies without leaving your darkroom 


The enlarger as a camera 
Almost any enlarger can be used as a) Whee Copying techniques 
mera. Indeed, a number of 

signed for 


itter and film 
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Copying on sheet film 1 The first step 2 Once you have decided how large to 
in making enlarged copies on sheet film make the copy, tape suitable strips 

is to project the image on to the of black card to the baseboard 
enlarger baseboard. Set the desired to form stops against which 

size of the enlargement, and adjust for you can register the piece of film. 
focus. Depth of focus is sufficient for Be sure to tape the strips down well at 
accurate focusing on the baseboard the ends so the film cannot slip under 


2 original is 
n a sheet of white 
s must later be replaced by 
The focus point of thre 
»stimated by 
the 


Copying on Polaroid 1 Type 665 2 When you have focused the image on 
Polaroid peel-apart film gives a print the old film pack, which should be 

and a negative 30 seconds after registered against cardboard strips in 
processing begins. Use an old film pack _the same way as for copying on film, 
with a sheet of white paper inserted in take a fresh pack of film out of your 

the aperture for focusing and framing Polaroid camera in total darkness. Put 


under the enlarger the full film pack in position 


and a nur 
ance, fi 
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the 


gi than one high- 


to be backlit 


suitable 
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= piece of 
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3 In total darkness (if you are using 
panchromatic film) place a sheet of 
film against your taped-down stops. 
Ifthe code notch cut in the edge of 
the film is at the bottom left, the 
sheet is emulsion-side up. To prevent 
marks, make sure your hands are dry 


3 After making the test strip, you 

can make an exposure. Replace the film 
pack in the camera or Polaroid film 
back, making sure that one white tab 
protrudes. To process the film, simply 
pull the tabs in the normal way for 
Polaroid pack film materials 


amount of vibration is allowable pro- 
viding this does not cause the lens focus 
mechanism to slip. 


Determining exposure 

Exposure must inevitably be a matter of 
trial and error at first but by carefully 
noting results you should eventually be 
able to eliminate most of the waste 
st is to keep your lighting and 


conditions constant. Stick to 
e aperture you normally use for 
printing, and use your rger at the 


agnification for as much of your 
s possible 

If you are using tungsten light, time 
exposures in the order of several 
seconds are necessary for slow s 


4 Use a sheet of black card to make a 
test strip. The technique is the same 
as for ordinary test strip making, 
except that exposure time is shorter 
than for black and white paper. When 
using a white baseboard, place black 
paper under the film to stop halation 


Using the enlarger as a camera 1 The 
main problem with most enlargers when 
using them as cameras is light leakage. 
This is usually most significant around 
the negative carrier. To exclude light, 
use opaque tape fo attach flaps of black 
paper around the carrier 


film. Exposures can be made simply 
by switching the light on and off. For 
even lighting with a single lamp, make 
part of the overall exposure from one 
side of the baseboard and subject, and 
the remaining exposure from the other— 
rem ghting at 45' 


to the sur ) 

“lash exposures are easier to estimate 
You can som use the flashgun's 
own computer to regulate the amount of 
exposure which is given. A low output 
setting enables multiple flash exposures 
where this is preferable to a single 
flash exposure. 

If flash is used, ensure that the base- 
board is completely illuminated—you 
literally have to sight the flashgun to do 


Darkroom 


5 Once you have found the correct 
exposure time, make the print. The 
sheet of film can be processed ina 
colour print drum without risk of 
fogging. Wash the sheet and then 
rinse it briefly in wetting agent. 
Hang it up to dry in a dust-free place 


Jon Bouchier/enlarger courtesy of Philips 


2 Objects on the baseboard can be lit 
by making multiple exposures with an 
electronic flash. Carefully direct the 
flash towards the subject to give even 
exposure as you press the open flash 
button, then repeat the procedure from 
the other side of the subject 
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Sailing is an excellent sport to combine with an interest in photography. 
Here leading sailing photographer Alastair Black shows that there is 
more than one way to capture the atmosphere of a yachting race 


orrectly requires a so 
ledge of sailing. 80-200 zoo 
00 second at f/8. Kialoa Alastair 
waited for a foreground wave and 
used a low angle for more drama 
Beach scene The yachts on the horizon 
are used as secondary subjects which 
are combined with the w of the 
island paradise. 20 mm lens. Group of 
yachts The 105 mm I filled the 
frame with the competing yachts 


Assignment 


Action on deck Soak 


t Ww 
tion. Bird 


Flower /t is often hard to link the 

yachts with the locality. Even though 
the background is out of focus, the yacht 
is still recognizable 


High flying This viewpoint contrasts 
with the sea level shots, Such an angle 
simplifies the subject, turning the 
yachts into abstract shapes 


Spinnaker flying From the water, 
Alastair used a Nikonos to shoot 
crewmembers and the spinnakers 
flying in the strong wind 


Understanding... 


Photographsiniprin 


Reproducing pictures in books and magazines is not the same as making 
photographic prints. The image must be broken down in such a way that 
the tones and colours can be printed using a limited range of inks 


Image with only the cyan separation printed 


In this very image-conscious 
world, photographs con- 
front us everywhere we look, 
yet very rarely do we see 
‘the real thing’—nearly all 
are reproductions in print. It 
is only occasionally that the 
work of some professionals 
appears on film or photo- 
graphic paper. Not sur- 
prisingly, it is the ambition of 
many amateur photographers 
to see their pictures in print 
as well. But just what is in- 
volved in reproducing a 
photograph in printer's ink ? 

In the early years of photo- 
graphy, reproducing pictures 
was difficult, Pictures shot 
for newspapers or for maga- 
zines were copied by en-' 
gravers. And in a few rare 
cases actual prints were 
pasted into books. But now 
there are many methods of 
reproducing photographs. 

One of the main problems 
to overcome is the fact that a 
photograph has a complete 
range of tones and colours— 
it would be impossible to 
provide a different ink for 
each toneand for each colour 
For reproduction, therefore, 
printers have to use tech- 
niques that can give the same 
range of tones and colours 
with just a few inks. 


Tone reproduction 

A complete range of tones is 
achieved by using an optical 
illusion. Examine a news- 


1128 


paper picture very closely. 
You will see that the printed 
picture is made up not from 
emulsion grains but thou- 
sands of dots of black ink. 
Variations in tone are 
achieved by varying the size 
of the dots. Dark tones are 
recorded as large dots that 
often merge together. Grey 
tones contain medium sized 
dots. And highlights are 


shown by tiny dots, or even 


none at all. When viewed 
from the right distance, the 
variation in the amount of 
black ink in each tonal area 
gives an illusion of the correct 
tone. 

The first step in repro- 
ducing a photograph, there- 
fore, is to break it down intoa 
collection of dots. This is 
normally done by rephoto- 
graphing the picture through 
a half-tone screen on to lith 
film. A half-tone screen gen- 
erally has a grid made by 


ruling two sets of parallel 
lines at 90° to each other. Each 
little square on the grid 
behaves as a small pinhole 
camera and produces a 
squarish dot on the lith film. 
The size of this dot depends 
on how much exposure it 
receives and this of course 
depends on the tone in that 
area in the original picture. 

The number of screen 


rulings on the half-tone 
screen—and therefore the 
number of dots on the film— 
varies according to the type 
of printing process to be 
used and the quality of the 
paper. Like fine grain film, 
a large number of rulings, 
giving more, but smaller 
dots, allows finer detail to be 
reproduced and gives better 
quality. High quality repro- 
duction demands 60 to 120 
lines per centimetre (150 to 
300 per inch) while magazines 
and books generally use 48 


Magenta separation added 


to 60 lines (120 to 150 per 
inch). Newspapers, however, 
use as few as 24 to 44 lines 
per centimetre (60 to 110 
lines per inch) because 
the quality of the paper is not 
good enough to reproduce a 
fine screen. Large posters are 
often rephotographed using 
screens of 20 to 60 lines 
(50-150) but the half-tone 
picture is later enlarged 


that the number of lines per 
centimetre is very low 


Colour reproduction 

Asimilar pros isemployed 
in reproducing colour. But, 
in addition to breaking down 
the image into dots, the 
original must also be reduced 
to a basic set of colours. The 
principle here is the same as 


with colour photographic 
processes, particularly col- 
our printing, It is the 

tractive method (see page 
590) using three main colours 


courtesy of The London College of Prin 
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Creative approach 


From the stark, high tech modern supermarket to the quaint old backstreet 
bookshop or the bustle of a street-trader’s stall, shops and markets offer 
a wealth of interesting material on almost everyone's doorstep 


shop styles which may soon vani 
Mannequins Interesting reflection 
be juxtaposed with a window display. 
Night scene A panoramic camera helps 
show the full favour ofa street. 

Jewish bakery /fthe shop's goods 

are attractive, place them in the 
foreground with the subject behi 
Garage A bright car brings a tot 
colour to the dull stack of tyres 


Barber This 


Secondhand clothes Look out for the 
colourful, if disorderly, displays 
of old clothes shops and junk shops 


= Window cleaning A reflectio 
S window appears to set the wor 
|= behind it on fire 


Office equipment The proud owner in 
front of a neat and tidy shop adds a 
touch of character to the shot 
Traditional markets, such as this one 
in Madras, often provide interesting 
patterns of fruit and vegetables 


1 


Fresh eggs Market lif 


Equipment file 


Timers and meters are extremely useful pieces of equipment to have in 
the darkroom. They make precise processing and enlarging simple and 
in the long run can save you time and money too 


Darkroom timers 


courtesy of De Vere, 


Dave King/equipme 


Darkroom meters vary in 
worth pay 1e extra for pecial complexity between the simple spot 
proce r and integrating meters and the more 

sophisticated combined timer-meter 


Processing timers 


Time jally 


Enlarging timers 
Timers ed espe 


e, Dual purpose timers 


lass 


Four programs This timer can b 


Clockwork timers are 4 


Equipment file 


Combined timer-meters 


Simple enlarging mete: 


exposure set 


timer 
times. / 


PHILIPS 


@ National Gallery of Canada, Ottawa 


World of photography 


Of the many so-called social documentary photographers of the 19th 
century, relatively few presented an accurate record of life as it was 
really lived in a straightforward ‘documentary’ way 


The pastor’s visit Hil] and Adamson 
took this picture of the Reverend James 
Fairbairn visiting the fishing people 

of Newhaven, Scotland in about 1845 


Kitchen staff at the Imperial Asylum, 
Vincennes, France. Charles Négre's 
picture was part of a documentation 
commissioned by Napoleon Ill in 1859 


The Barnardo Photo Lil 


Destitute child, 1882 Dr Barnardo was 
one of the first (o realize the high 
publicity value of photographs 
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Wigan pit girl, 1869 One ofa series of 
& portraits taken for Arthur Munby by a 
& studio photographer, Louisa Millard 


ermission of 


Fran) 


World of photography 


Italian immigrants, 1905 Lewis Hine 
documented the horrors of arriving at 
America's immigration cen at Ellis 
Island to try and improve conditions 


Improve your technique 


There is no way of making a murky day look clear and sunny, but there 
are a number of techniques you can use to reduce the effects of fog, 
mist and haze to a minimum, or even turn them to your advantage 


Telephoto haze 


aT 


Cutting through the mist 


Cutting haze w 


One dramatically successful way of elimin- 
ating haze in a distant view is to use 
infrared film (see page 794). This film is 
manufactured with an extra sensitivity to 
the invisible wavelengths beyond red— 
those that are least affected by scattering 
in the atmosphere. Infrared film is, how- 
ever, also sensitive to other wavelengths, 
so that to get the best from it, you must use 
an appropriate filter. Black and white 
infrared film is sensitive to violet, blue and 
red, as well as to infrared, while colour 
Ektachrome infrared is sensitive to green, 
red and infrared—rather than blue, red 
and green, as in a normal colour film. 
Since it is the ultraviolet and blue end of 
the spectrum that contributes most to the 
effects of haze, a yellow or orange filter, 
at the very least, is essential. 

Colour infrared film has, in addition to 
its haze-clearing properties, the more 
startling effect of false colour, particularly 
with living vegetation, which it records as 
red or magenta instead of green. Black 
and white infrared film, on the other hand, 


Rocking chairs Dense fog conceals ugly 
background detail, and you can use it 

to draw attentic > the interesting 

s s of objects close to the camera 
Mist on the water Low lying mist soon 


e early. Choose a 
mist is lit from 


ses, Sor 


ra angle where th 
he side by the first r 


h infrared 


can be used as a more normal substitute 
for regular film: with a red filter such as a 
Wratten 25 or 29, some of the visible 
spectrum contributes to the picture, but 
with an 87 filter, which is visually opaque, 
the haze penetration and the contrast are 
intense. In both cases, vegetation appears 
very bright, because the green chloro- 
phyll in plants reflects infrared light very 
strongly. For exposure, follow the instruc- 
tions packed in the film, bearing in mind 
that your exposure meter is not sensitive 
to infrared. An example of haze penetra- 
tion with IR film is shown on page 1148, 

Most lenses are designed to focus only 
visible light, and with infrared film you 
must focus a little nearer than you would 
normally. Most lens mounts are marked 
with a red dot next to the focusing index— 
use this as your new focusing mark. 

While infrared film is ideal for elimin- 
ating haze, it actually gives worse results 
than normal film in fog; the water droplets 
are so large that they reflect all wave- 
lengths, especially infrared. 


Improve your technique * 


Infrared cityscape Dust particles ss 
which scatter light and cause haze have 
no effect on infrared. But by using a 
special film and a filter which blocks 
all wavelengths except IR, haze can be 
virtually eliminated. The lower picture 
was taken on conventional film 
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Darkroom 


Making paper 
negatives 


Printing from paper negatives is more than just a quick and easy way of 
making black and white prints from colour slides. The technique allows 
you to produce some unique effects 


Negatives from slides Fora 
guide to the quality of the 
negatives you can make from 
your slides, try making a 
contact sheet (above). From 
this you can judge which 
slides have the best contrast 
and density for printing. 
Once you have selected a 
suitable slide (below), itis 
easy to make an enlarged 
negative on resin coated 
black and white paper (right) 
You can burn-in or shade detail 
in the tonal range of the neg 
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and well exposed 
overall, but 

does not show 
enough detail in 
the subject's 

hair. To remedy 
this, the paper 
negative can be 
pencil-retouched 
on the back. If me i 
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you work onan “sf 
ordinary desk, ‘¥ 
right, hold the f ‘s 


negative up to 
the light from 
time to time to 
check that you 
are working on 
the right areas 
ofthe image. A 
light box isa 
useful but 
expensive aid to 
this kind of s 
work. Use soft 

grade pencils, 

an eraser and 

other drawing 

tools to achieve 

the effects you 

want. Areas that 

you darken on the 
back of the 

negative become 
lighter on the 

final print 

(lower right) 


J paper 
printed 


Working from negatives 


Darkroom 


vw Country 
church 


Trevor Wood shows how a simple country church can 
provide as many varied pictures as a cathedral, 
given the right approach 


Evening light For a more atmospheric 
study of the exterior of the church 
Trevor waited until early evening so 
that he could make use of the warm 
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Improve your technique 


Better 
projection 


The way you project your slides can be more important 
than you think—bad presentation can ruin a slide 
show, however good the pictures may be 
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Clearer colours A poorly blacked out 
room can drain all the brilliance from 
your slides, Try and eliminate as many 
light leaks as you possibly can 


Clive Helm 


Light spill 


Positioning projector and screen 


Avoiding distractions 


The best screen 


Back projection 


Back projection systems use a translucent 
screen instead of the usual reflective 
type. The image is projected onto the 
screen from behind, so that it is seen 
through the screen by transmission. To 
compensate for the lateral reversal of 
the image, the slides are oriented with 
their emulsion side facing away from the 
projection screen. 


The main advantage of this system is 
that slides can be viewed in a normally 
lit room. For this reason back projection 
is popular with commercial and industrial 


users of slides, and many portable 
systems are sold, These often incorporate 
mirrors so that the projector beam is 
folded to give a compact screen and 
projector unit. The main disadvantage 
of back projection is that the screens are 
usually small, typically about the same 


Stepladder stand P f books mak a iemrini $ ; 


size as that of a portable television, and 
the ideal viewing angle is narrow. 

Setting up your own back projection 
system can be difficult, but it is useful for 
previewing slides and planning shows. 
The only item of special equipment that 
is needed is the screen. Commercial 
screens are usually made of plastic or 
glass, but tracing paper held in a suitable 
frame can also be used. Ground glass 
can also be used provided that the glass 
is only textured on the side facing the 
projector. A minor problem is that the 
image tends to be brighter at the centre 
than at the edges. This ‘hot-spotting’ can 
be remedied by partially obscuring the 
projector beam with a disc stuck to a 
sheet of glass; the size and distance from 
the projector of the disc can be found by 
experiment. 


Equipment file 


Choosing a full system SLR means that you can easily 
add new pieces of equipment to your camera 
outfit as your needs change or develop 


Choosing a system SLR 
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SLR systems Olympus, Nikon and 
Canon produce the most extensive SLR 
systems, Olympus, shown here, have a 
complete range of lenses, alternati 

vi ders and focusing screens and 
medical and astronomical attachments 


Nikon’s system includes bulk backs 
(below left) which can hold films of 
250 or 750 exposures. The company 
also has a worldwide reputation for the 
versatility and robustness of their 
motor drive units (below) 
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Which system ? 


The Pentax system includes a large 
range of eye- and waistlevel viewfinders, 
including one which rotates through 
360° for use in either position 
Olympus’s telescopic autotube 
functions as a portable bellows for 
‘action macrophotography’. Canon 
produce the fastest 300 mm 
lens—the {/2.8. Though bulky, 

its speed gives it the edge 

over the Olympus f/4.5 


Your choice of 35 mm SLR system will depend upon the subjects that you want to photograph. This chart may 
help you make your selection 


Subject 


Architecture 


Medical 


Close-up work 


Action shots 


Wildlife 


Repro copying 


Accessories required 


Shift lenses 
Ultra-wide angle lenses 
Data backs 


Special lenses 

Ring ‘flash 

Microscopic and endoscopic 
attachments 


Extension tubes 
Bellows 


Motor drives 

Zoom lenses 

Fast lenses 

Follow focus lenses 
Interchangeable viewfinders 


Long lenses 
Remote control 


Copy stands 


Systems manufacturers 


Canon, Nikon, Olympus, Minolta, Pentax 
Nikon, Pentax, Olympus, Canon 
Olympus, Canon, Pentax, Nikon 


Nikon, Olympus 
Olympus, Nikon 


Olympus (extensive range), Minolta 


Olympus, Minolta, Nikon 
Nikon, Olympus, Minolta 


Nikon, Pentax, Canon, Olympus 
Canon, Minolta, Pentax 
nm 
Leica 
Pentax, Canon, Nikon 


Canon, Leica, Nikon, Pentax 
Olympus, Nikon, Canon, Leica 


Nikon, Olympus, Minolta, Canon, Leica 
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Girl and fence A deliberate 


Creative approach 


When searching for subjects for portraits, why not look 
behind the camera? Self portraits give plenty of 
scope for the imagination and can be very revealing 
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After lunch Ev 


Wing mirror An 


Creative approach 


Understanding... 


Linevand| 


tthifilim 


Normal b & w film records an image in various shades of grey, 


but high contrast line film and lith film give the pure black 
and white image needed for certain processes and effects 


Mansell Collection 


Contrast is an important 
feature of any photograph. 
It can greatly affect the 
impression of sharpness, and 
give impact to an otherwise 
average shot. Control of 
contrast is, therefore, an im- 
portant element of picture 
making. So line and lith 


films—which are black and 
white materials giving ex- 
tremely high contrast—are 
useful for pictorial purposes, 
as well as more specialized 


‘Steve Mansfie! 


technical applications. 

These films are often used 
to make high contrast images 
from normal negatives or 
transparencies, or in a large 
format copy camera, and are 
principally designed for 
technical use. For these 
reasons, they are normally 
available in the form of sheet 
film, varying in size between 
9 x 12 cmand 24 x 30cm, 
though 35 mm lith film is 
available in 30 m rolls. 


Lith film in printing For reproduction in print,ab & w 
picture (1) is photographed on lith film through a dot 


Line drawing This is the 
type of subject for which 
line film is ideal 


Contrast range 

The high contrast of these 
materials is clearly shown in 
their characteristic curves. 
A low contrast film gives a 
gentle slope, showing a 
gradual variation in density 
from shadows to highlights. 
A high contrast film, on the 
other hand, gives a very 


steep curve, with an abrupt 
transition from low to high 
density. In addition, a high 
contrast film shows wide 
extremes of density, from 
clear emulsion to almost 
complete opacity, while low 
contrast films usually have a 
small density range. 

The properties of line film 
are due to its emulsion, in 
which the silver bromide 
crystals are small but very 
uniform in size. All other 
factors being the same, 
grains of equal size require 
the same amount of exposure 
to make them developable. 
When line film is exposed to 
a subject with a range of 
tones, only one of two things 
can happen. An area receives 
either sufficient exposure to 
make all the halide crystals 
developable, or too little for 
any of them to develop. 
Ideally, the result is that the 
area comes out either as 
solid black and white but 
results normally contain a 
little grey. A normal emulsion 
has crystals of varying size 
so that inan area representing 
a mid tone, some of the 
larger, faster grains will 
become sufficiently well ex- 
posed, while others—the 
smaller slower ones—will 
not. After development, such 
an area will be neither clear 
nor opaque. 

Because of the smallness 
of the grain, line film is very 
slow. It is also usually either 
blue sensitive or ortho- 
chromatic (sensitive to blue 
and green), and so can be 
used with a safelight. As its 
name suggests, its chief use 
is for copying pen and ink 


screen (2) coloured for use with special contrast filters. 
Because of the high contrast of lith film, tones in the 


drawings, type matter and 
other originals for which the 
copies should have jet black 
lines on a snow white ground. 

Lith films are very similar 
to line films, but give even 
higher contrast due to their 
very fine and even grain 
structure. Lith film is basically 
so slow that it is nearly 
always made orthochromatic, 
rather than just blue sen- 
sitive. This is so that its 
sensitivity to green light, as 
well as blue, prevents its 
speed being excessively 
slow. Even so, the speed of a 
typical ortho lith film is about 
6 ASA (ISO) to tungsten light 
It is difficult to give an exact 
film speed, as this depends 
so much on exposure and 
development conditions — 
and the required result. 

There is at least one blue 
sensitive lith film available 
for circumstances in which 
slowness is no drawback. 
Its advantage is that it can be 
handled under brighter 
orange safelights, rather than 
the red lights required by 
ortho films 

Lith films are most com- 
monly used in graphic re- 
production processes to pro- 
duce half-tone and colour 
separation negatives (see 
page 1128). For the latter, 
panchromatic filmis available, 
but this has to be handled 
in total darkness if freedom 
from fog is to be guaranteed. 


In practice 

Exposures with line and lith 
films are usually determined 
by testing—by using test 
strips, for example—an expo- 
sure meter does not generally 


give very reliable results, 
and because of the high 
contrast, exposure latitude 
is small. 

Development is also fairly 
critical. Special developers 
are used to enhance the 
contrast—for line film these 
contain hydroquinone as the 
sole developing agent, and 
a powerful alkali such as 
caustic soda. An ordinary 
printing paper developer 
can be used if less than the 
maximum contrast is accept- 
able. In fact, by using a soft 
working developer it is 
possible to make tolerably 
good negatives of ordinary 
multi-toned subjects, especi- 
ally if they are of low con- 
trast. But as a rule, normal 
developers are only used 
when the requirement is for 
high contrast with a few 
remaining tones. 

Similarly, a special de- 
veloper is used with lith 
film. Like line film developer, 
it is a hydroquinone formu- 
lation, but it is so designed 
that it exploits what is called 
infectious development (see 
page 914). 

In well exposed areas of 
the negative, those grains 
which have received suffi- 
cient exposure to be develop- 
able may be mixed with 
grains which are not quite 
sufficiently exposed (par- 
ticularly at the edges of 
tones). Normally such an 
area would develop as a 
tone, rather than as complete 
black. But with infectious 
development, as develop- 
ment proceeds in the well 
exposed areas, accelerating 
compounds are released 


original are recorded in the resulting ‘half-tone’ 
negative (3) as solid dots of different sizes. Before 


Emulsion contrast 


which encourage develop- 
ment of the less exposed 
grains. The dark parts of 
the negative thus become 
virtually opaque whereas 
the unexposed areas re- 
mained unaffected. 

One problem with infec- 
tious development—which in 
lith developers is caused by 
the inclusion of formaldehyde 
—is that it often leads to the 
blocking up of fine detail 
(such as fine black lines in 
the original) due to the 
spreading of the dark parts 
of the negative, For this 
reason, development with 
lith film is quite critical. 

Another problem with 
developers for both line and 
lith films is that they are very 
active and are quickly 
exhausted by oxidation by 


Advertising Ans 


Characteristic curves showing 
how different light intensities 
are recorded by normal 

and high contrast emulsions 


the air above the solutions. 
Their working lives, especi- 
ally when used for dish 


development, are short, 
sometimes only a matter of 
minutes, although some 


proprietary lith developers 
remain usable (if not perfect) 
for a working day. Lith 
developers are normally 
stored as two stock solutions 
which, when separate, keep 
for some time. These are then 
mixed in equal proportions 
just prior to use. There are 
single solution caustic hydro- 
quinone developers, but 
their storage lives tend to 
be short. 
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printing, this negative must be contact printed, again 
on lith film, to produce the half-tone positive (4) 
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World of photography 


Ken Griffiths 


Travelling with a camera that attracts a lot of attention 
can be a positive disadvantage, but Ken Griffiths 
has used it to create a unique personal style 
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